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DRONE and SMALL MISSILE SYSTEMS 


Research and Development at Rheem Aircraft Division has a record of 
achievement in the field of drone and small! missile systems. 

The capability for complete “program management” is 

manifested in the list of current and completed projects 


and the areas of responsibility covered. 


DECOY SYSTEMS 


Conception 


Evaluation 


PENETRATION SYSTEMS 


Design 


SURVEILLANCE DRONE SYSTEMS 


Production 


Rheem Aircraft is a division of world-wide Rheem Manufacturing Company 
which operates 17 plants in the United States...and with its associated and 
licensed companies operates 18 plants in 12 countries abroad. These extensive 
facilities coupled with Rheem's years of aircraft production experience pro- 
vide the capability for the quantity production of drone and missile systems. 


RHEEM MANUFACTURING CO. AIRCRAFT DIVISION 


II7iiu oodruff avenue, downey, california 


Engineers: Join Rheem in challenging technical work. 




















What’s your hot air requirement...a piston, plug valve, a butter- pa. 
fly valve, a sliding gate valve, a pressure regulator? Does it have HY DROAIRE 


to be solenoid actuated, pneumatically actuated, motor actuated? yGiibanet-nks aaeieel 
. . . . ° ° Anti Skid Braking Syst + Fuel 
Is the pressure high and the operating temp into four digits System Controle. Pneumatic 
} Controls + Actuation Systems 

Electronic Devices 


Fahrenheit? If it takes fifteen years of pneumatic control experi- 
ence and the best pneumatics lab in the business to develop your Producing Controls for Every 


answer, all you have to do is whistle — in our direction, please. Basic Airborne System 














AVIATION CALENDAR 





July 25-27—Summer Board Meeting, Ameri- 
can Assn. of Airport Executives, Clear 
Lake, Iowa 

Aug. 5—Regional Technical Meeting on 
Space Exploration, sponsored by Ameri- 
can Rocket Society and the Institute of 
the Aeronautical Sciences. For details 
R. D. Linnell, General Chairman, Space 
Exploration Meeting, 3300 N. Harbor 
Drive, San Diego 1, Calif 

Aug. 6-8—Special Technical Conference on 
Non-Linear Magnetics and Magnetic Am- 
plifiers, sponsored by the American In 
stitute of Electrical Engineers, Hotel 
Statler, Los Angeles, Calif. 

Aug. 7-8—Annual Conference, American So- 
ciety for Quality Control, Western Re- 
gion, E] Cortez Hotel, San Diego, Calif. 

Aug. 7-9—National Convention, OX5 Club 
of America, Hotel Statler, Los Angeles, 
Calif i 

Aug. 7-15—Modern Developments in Heat 
lransfer, Continuation Course, University 
of Minnesota, Minneapolis, Minn 

Aug. 13-15—Conference on Electronic 
Standards and Measurements, National 
Bureau of Standards, Boulder Labora- 
tories, Boulder, Colo. Sponsored by NBS, 
American Institute of Electrical Engineers 
and Institute of Radio Engineers 

Aug. 13-15—Seventh Annual Confercene, 
Industrial Applications of X-ray Analysis, 
Albany Hotel, Denver, Colo 

Aug. 17-23—Missiles Operations Research, 
Engineering Seminar, Pennsylvania State 
University, University Park, Pa 

Aug. 18-19—Annual Western Regional 
Meeting, American Astronautical Society, 
Dinkelspeil Auditorium, Stanford Univer 
sitv, Palo Alto, Calif 

Aug. 18-20—Second National Heat Transfer 
Conference and Exposition, Edgewater 
Beach Hotel, Chicago, I] 

Continued on page 6) 
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TRANS-SONICS 


etc. 7." 


PRESSURE POTENTIOMETERS 


Visit Us 
IRE NATIONAL SYMPOSIUM 


Beyond the Specifications . SS ON TELEMETRY Sept. 22-24 


Miami Beach, Fia.. Booths | & 2 














the Total Engineering Story 





























Pressure Potentiometers, Type 76 
Series, measure absolute pressures 
of liquids or gases in ranges up to 
10,000 psi. Operate accurately un- 
der vibration of 1 inch double om- 
plitude from 2 to 22 cps, and 25 g 
from 22 to 2000 cps. Calibration 
Card with 63 dota points is sup- 
plied with each instrument and in- 
cludes 3 runs for rising and falling 
pressures with and without vibration. 








Specifications tell part of the story. At Trans-Sonics, Inc., 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thousands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference 


This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7. Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 


TRANS-SONICS 


Precision Vansducons 











SERVO-SYSTEMS 





SARGENT 
FACILITIES 


Research 
Design 
Development 
Testing 
Qualifying 


“GOOD WILL” is the disposition of 
the pleased customer to return to the 
place where he has been well treated. 


- U.S. 


OF FORCE CONTROL 





With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


Manufacturing SARGENT 
including — BUILDS 

Machining & Grinding Servo-Systems 
Heat Treating, alltypes © Wydraulic Systems 
Plating, all types | Integrated Packages 
Inspection ; Hydraulic Actuators 
Assembly Hydraulic Vaives 


SFlandard of Excellence 


Supreme Court 








Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 

Ball Screw Actuators 
Gear Actuators 

Gear Accessory Boxes 
Electronic Systems 


Since 1920 


ENGINEERING CORPORATION 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


HUNTINGTON PARK, CALIF. 

















Avco's honeycomb “sandwich” takes pounds off 


flying weight. Crosiey’s honeycombing process is used to build air frames and missile components 
After the stainless-steel or aluminum honeycomb is shaped, two metal skins are fitted and joined to it 


The resulting metal ‘‘sandwich"’ provides a structure of maximum strength, 
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1919 Thirty-nine years ago the Navy’s aerial crossing of the Atlantic was 
headline news — today it’s but one more memory of the “Good 
U. S. Novy’s NC-4 succecsfully Old Days” of aviation. 
completes first Atlantic cross- Aviation has made tremendous strides since the days of the NC-4. 
ing. Plane completed ~— of And keeping pace with aviation’s growth, Rockbestos high temper- 
a lB ae ature wire and cable has earned a proven-in-service reputation. 
pram stops en pong nel - Today many Rockbestos aviation wires, produced to the contin- 
Rockaway, N. Y., to Plymouth, ually high standards of the aviation industry, are integral parts of 
Englond. the nation’s aircraft and missiles. 


Typical of the many Rockbestos aviation mended for hot spot wiring for jet aircraft 
wires which cover a temperature range from in and around the engine and after burner 
257° to 750°F. is Rockbestos’ FIREZONE 101, section of the ship, Firezone 101 is especially 
Fire Detection and High Temperature Low designed for high impedance circuits, making 
Loss Circuit Wire made in accordance with _ it ideal for guided missile usage. 

USAF specifications MIL-C-25038. Recom- 


For complete specifications on Firezone 101 and other Rockbestos aviation wires, write for 
catalog 56A. If you have a special requirement, please send us your specifications. 


ROCKBESTOS PRODUCTS CORPORATION 


me NEW HAVEN 4,CONNECTICUT 
NEW YORK + CLEVELAND + CHICAGO + OAKLAND + LOS ANGELES 
————_ PITTSBURGH «+ ST.LOUIS «© DETROIT « SEATTLE * ATLANTA + DALLAS 













AVIATION CALENDAR 





(Continued from page 5) 


Aug. 19-22—Western Electronic Show & 
onyention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif. 

Aug. 25-27—Third Annual Convention, 
Nation-Flying Club Assn., Hollywood 
Roosevelt Hotel, Hollywood, Calif. 

Aug. 25-30—Ninth Annual Congress, In- 
ternational Astronautical Federation, Am- 
sterdam, Holland. 

Sept. 1-7-1958 Farmmborough Flying Display 
and Exhibition, Society of British Air- 


craft Constructors, Farnborough, Eng. 


| Sept. 2-12—Problems of High-Powered Ra- 


dar Design, Summer Program, Massachu- 
setts Institute of Technology, Cambridge, 
Mass. (Security clearance required.) 

Sept. 3-5—1958 Cryogenic Engineering Con- 
ference, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

Sept. 8-13—First International Congress of 
the Aeronautical Sciences, Palace Hotel, 
Madrid, Spain. 

Sept. 9-11—Second National Conference on 
Applied Meteorology: Engineering, Ann 
Arbor, Mich. Program Chairman: Dr 
D. J. Portman, 5500 East Engineering 
Bldg., University of Michigan, Ann Ar- 
bor, Mich. 

Sept. 15-18—Fall Meeting, American Rocket 
Society, Inc., Hotel Statler, N. Y. C. 

Sept. 15-19—Annual Instrument-Automation 
Conference & Exhibit (International), In- 
strument Society of America, Philadelphia 
Convention Hall, Philadelphia, Pa 


| Sept. 22-24-1958 Meeting, Professional 


Group on Telemetry and Remote Con- 
trol, American Hotel, Bal Harbor, Miami 
Beach, Fla 

Sept. 22-24—Seventh Annual Meeting, 
Standards Enginecrs Society, Benjamin 
Franklin Hotel, Philadelphia, Pa. 

Sept. 22-24-1958 Convention of the Na- 
tional Business Aircraft Assn., Bellevue 
Stratford Hotel, Philadelphia, Pa 

Sept. 25-27—Fifth Annual National West 
ern Forum, American Helicopter Society, 
Ambassador Hotel, Los Angeles, Calif 


| Sept. 29-Oct. 3—National Aeronautical 





| 


Meeting, Society of Automotive FEngi- 
neers, Inc., the Ambassador, Los Angeles 

Sept. 29-Oct. 3—Semi-Annual Mecting and 
Western Tool Show, American Society of 
Tool Engineers, Shrine Exposition Hall, 
Los Angeles, Calif 

Oct. 6-7—National Symposium on Extended 
Range and Space Transmission, sponsored 
by the Professional Groups on Antennas 
and Propagation and Communications 
Systems of the Institute of Radio Engi- 
neers and George Washington University. 
Lisner Auditorium, Washington, D. C 

Oct. 7-8—1958 Joint Meeting, Institute of 
the Aeronautical Sciences and Canadian 
Aeronautical Institute, Chateau Laurier, 
Ottawa, Canada. 

Oct. 22-24—Fifth National Vacuum Sym- 
posium, Sir Francis Drake Hotel, San 
Francisco, Calif 

Oct. 27—14th Annual General Meeting of 
the International Air Transport Assn., 
New Delhi, India 

Oct. 27-28—East Coast Conference on Aero. 
nautical & Navigational Electronics, In- 
stitute of Radio Engineers, Lord Balti- 
more Hotel, Baltimore, Md. 


AVIATION WEEK, July 14, 1958 


products that SEE 


by themselves... 





gives the Crusader EYES! 


... Airborne Radar 


The APS-67 Airborne Radar... designed 
and developed by THE MAGNAVOX COMPANY 
gives eyes that see by both day and 

night to the Crusader. 





The APS-67 delivers the utmost in performance 
and reliability for this Navy Fighter 

. Clearly demonstrating 

THE MAGNAVOX COMPANY'S ability to produce 
and work as a sub-contractor on a 

complex electronics project. 
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FORT WAYNE, INDIANA 


COMMUNICATIONS RADAR CATA HANDLING ASW MISSILES 




















“430 AMERICAN FLIGHTS PER DAY 
RELY ON SINCLAIR... 


Every day, nearly 22,000 people board approximately 430 
American Airlines flights, many of which are American’s famed 
Mercury flights utilizing 365-mile-an-hour DC-7 Flagships. 


A All American Airlines flights are lubricated with Sinclair Air- 
craft Oil. In fact, American Airlines has relied exclusively on 
Sinclair Aircraft Oils for 25 years. This, plus the fact that 45% 
of the aircraft oil used by major scheduled airlines in the U.S. 
is supplied by Sinclair, is a tribute to Sinclair reliability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Co., Aviation Sales, 600 Fifth Ave., New York 20, N. Y. 











The PLANE . 


Convair’s B-58 Hustler, super- 
sonic delta-wing bomber. The 
B-58 is a high altitude craft, 
area-ruled for Mach 2 flight 
... capable of attaining alti- 
tudes above 50,000 feet. Now 
in production for USAF. 


The PROBLEM 


Insulation for the B-58’s elec- 
trical wiring system must be 
flexible, solderable, withstand 
extreme temperatures, ozone, 
moisture, arcing, corona. Must 
meet MIL-W-8777 specifica- 
tions. Wire bundle clamps 
must remain resilient under 
same extremes. 


The PRODUCT 


.---- LAO TIE 


Wire covered with Silastic", the Dow 
Corning silicone rubber, was specified 
throughout in the B-58. Wire bundle 
clamps are also Silastic. 

TYPICAL PROPERTIES OF SILASTIC FOR WIRE 


ee ee ee i i eee ee a a a 


Temperature range, °F ___-_- —130 to 500 
Insulation resistance, 

megohms/1000 ft.___--~- 1000 to 3000 
Electric strength, volts/mil___.300 to 500 
Dielectric constant, 10° 

cycles per second, nominal ------- 3.2 


For more information write Dept. 097. 


Dow Corning 


CORPORATION 
MIDLAND. MICHIGAN 
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In the silent world of electronic defense, there are two ways 

to move and observe—unobserved. One involves the airborne 

jamming equipment LMEE is currently producing for the B-52 

The other is the new Anti-Jamming techniques LMEE is cur- 

rently developing for the Air Force to give future weapons 

systems a high degree of countermeasures immunity. Tomor- G t 
row’s airborne weapons systems will need secure detection 


in both. For brochure: “Moves and Countermoves in an Un 
ending Struggle for the Electronic Spectrum,” write Dept. F. 


A DEPARTMENT IN THE DEFENSE 








‘e ro} countermeasures 


Progress 4s Our Most /mportant Product 


NERAL @@ ELECTRIC 


and reliable countermeasures. LMEE is intimately experienced 
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


ELECTRONICS 


DIVISION 




















FORGED INSET 
Flash Butt-Welded Into a Stainless Ring 




















By welding a forging into a circled section of an extruded 
shape, American Welding saved one jet engine manu- 
facturer over 200 Ibs. of AMS-5613 stainless steel per 
ring. Hours of machining time were also eliminated. 
The finished ring met both government and prime con- 
tractor’s specifications. Savings per ring were very 
substantial. 


This is a typical example of how American Welding’s 
experience in forming and welding of stainless, alumi- 
num, titanium and heat-resistant alloys has helped 
others cut production costs—and may be able to 
help you. 


If your problem is circular and of metal — call American 
Welding first. 


NEW PRODUCTS 
CATALOG AVAILABLE 















Write today for 20-page catalog 
illustrating the many types of 
circular products American 
Welding can form, weld and 
machine for you. 







AMERICAN WELDING 


‘cP THE AMERICAN WELDING & MANUFACTURING CO. 


ra 
420 DIETZ ROAD « WARREN, OHIO 
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Missile Ground Support { MOBILITY } 





WE TAKE iT FROM CONCEPT To COMPLETION 


Few firms, if any, in this country can offer you the 
complete capabilities and experience FMC can pro- 
vide in the field of mobile military equipment. Over 
the past 17 years, FMC has designed and built 
more types of military-standardized tracked vehicles 
than any other company in America. This back- 
ground of experience is currently being applied to 
missile ground support equipment projects. Starting 
at the design concept phase, on through develop- 


ment, engineering and production, FMC provides a 
single source of coordinated responsibility. Also, im- 
portant savings in time and costs can be effected 
by using FMC’s fully integrated facilities devoted 
exclusively to defense production. And, contractors 
know that they can rely on FMC to meet contract 
delivery requirements — on schedule. For more in- 
formation contact us, today. Consult with FMC at 
the initial stage of project planning. 


Creative Engineers: Find stimulating challenge at FMC Ordnance Division 
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Multi-Purpose Prime Movers Transporter- Launcher-Erectors Shipping & Storage Propellant 

| Vehicles loaders & Power Units Containers Handling Systems 
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Putting /deas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Ordnance Division 


Missile Equipment Section 3-B 
1105 COLEMAN AVENUE, SAN JOSE, CALIF. 











a” nm advanced concept 


The Singer Manufacturing Company announces the formation of its Military Products Divisi 
which through its three functional units, Haller, Raymond & Brown, Inc., 


Diehl Manufacturing Company, and Singer Bridgeport Division, can efficiently handle 


complex electro-mechanical and electronic programs from concept to completion. 


THE SINGER MANUFACTURING COMPANY 


Military Products Division 
149 BROADWAY, NEW YORK CITY G6, N. Y. 





SPEEDS UP T0 60,000 RPM PRESSURES UP TO 4,000 PSI 











DESIGNERS, DEVELOPERS, MANUFACTURERS AND 
QUALIFICATION TESTERS OF AIRCRAFT AND MISSILE PRECISION 
HYDRAULIC, PNEUMATIC, FUEL, MECHANICAL AND PRODUCTS 
ELECTRICAL EQUIPMENT... A DIVISION OF GENERAL METALS coProRATION 


BURBANK, CALIFORNIA 
District Offices: MINEOLA + DAYTON + WICHITA 





Q, How do you use these punched cards? 


A We punch customers’ order information in the IBM 
e cards and then we use the information over and over 
again to produce the documents and reports we require. 
This includes packing lists, invoices, accounts receivable, 


updated productior reports and sales analysis. 


Q Did you anticipate when you started that you'd be 
e using the punched cards for so many areas of your 
business? 


To some extent. But what really surprised us was the 
A. speed and ease with which these documents and re- 
ports could be made available. We just have to punch the 


data once—and it’s machine processed from there on. 


Q Can you point to specific benefits of your IBM 
a 


operation? 


Yes. Many. We were as much as a month behind in 
A, 


our statements. Now they're in the mail the first busi- 
ness day of each month even though now we are handling 
twice as many orders and twice as many shipments as we 
were before. We're able to advise our customers speedily 
and accurately of the status of their orders. In other words, 


we're controlling the business now; it’s not controlling us. 


Vital reports are produced with this compact IBM pune hed card 
installation for Camloc’s Office Manager Henry Cooper, Wm. I 

Bracey, Sales, and General Superintendent Theodore A. 
Barkauskas (I. to r.). Operating the key punch is Eleanor Frenzel. 


CAMLOC REPORTS BENEFITS 
IN MANY AREAS... 


RECEIVABLES: “Now we get every bill 
out the day after shipment—and we've added 
25% to our working capital by bringing the 
funds in sooner Richard S. Wolff, President 


CUSTOMER SERVICE: “As soon as w 
put the IBM system to work the complaints 
ceased, the phone s stopped ringing, cus 
tomers were getting their shipments on time.” 


—Wnm. E. Bracey, Sales 


BILLING: “Our clerical costs today would 
be four times as great without the IBM sys- 
tem.”"—Henry Cooper, Office Manager. 


PRODUCTION: “Our records used to be 
from a week to a month late. Now we know 
what our requirements are for each week 
eight weeks in advance.’ 


- Theodore \ Barkauskas Gene! 


SALES: We are able to give nur hie Id repre- 


sentatives analyses never before possible 
as an automatic by-product of our billing 


—Wm. E. Bracey, Sales 


INVENTORY: “We ve beet ible to reduce 
our investment in inventory by 10%. 


—Richard S. Wolff, President. 


DATA 
PROCESSING 


INTERNATIONAL BUSINESS MA 


580 MADISON AVENUE, NEW YO 














MANAGEMENT 


INTERVIEW 


- 


Mr. Richard S. Wolff, President, Camloc Fastener Corporation, Paramus, N. J. 


For the world of small business — 


IBM PUNCHED CARDS BRING BIG SAVINGS 


“Electronic computers are fine for the larger companies, 
but what about us?” ask many small-company execu- 
tives. “We need to cut paperwork costs and get infor- 
mation fast, too.” 

Here in an interview with key executives of a growing, 
progressive company you'll find the answer to that 
challenge—simplified IBM punched card methods that 


bring profitable results to many areas of one business. 


The company is Camloc Fastener Corporation of 
Paramus, New Jersey, manufacturers of quick-operating 
fasteners for industry. The executives are: Richard S. 
Wolff, President, Theodore A. Barkauskas, General! Su- 
perintendent, Wm. E. Bracey, Eastern Sales Manager, 
and Henry Cooper, Office Manager. 


Q Mr. Wolff, what were some of the problems you faced 
e before you installed IBM punched card accounting? 


Our growth was far outrunning our ability to control 
A. the operation. We couldn't get the information we 
needed to analyze sales or plan production. Invoices and 
statements were far behind. And as you might cuess, cus- 


tomer service was suffering. 


Which of these areas would you say caused the most 
Q. difficulty? 


They're all tied together. We were trying to over- 
A. come the difficulties inherent in any manual system. 
Our business was expanding quite rapidly and we were 
running out of room in which we might put additional 
people. At this point, we decided to investigate machine 
accounting. We looked into several different types and 
found that IBM punched cards offered both the detail and 


control we needed. 














ICKERS 


As a part of its jet engine hydraulic starting system evaluation 
program, Vickers Incorporated recently demonstrated the ability’ of 
its starter package to start Century Series fighters. Acceleration to 
ground idle speed of the J-57 turbojet engine, installed in a pro- 
duction North American F-100D Super Sabre, was accomplished in 
times comparable to other known starting means...using only 50 
horsepower, prime mover power. 

Consisting basically of production Vickers aircraft hydraulic com- 
ponents... performance-proven on almost all existing U.S. military 
and commercial aircraft ...the Vickers starting system offers sub- 
stantial savings in weight, size, and cost — both initial and maintenance 
— over other known means. Available as either a ground mobile unit 
or an aircraft-installed airborne version, the Vickers starter package 
is eapable of dual function. After engine starting, the hydraulic 
starter motor can serve as an engine-driven pump for aircraft auxiliary 
power requirements in the airborne version. 

For further information regarding Vickers hydraulic starting 
systems, write for illustrated brochure SE-94a. Also, your nearest 
Vickers representative can show you the many system combinations 
available to meet your specific needs. 


DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division 
Engineering, Sales and Service Offices: 
3201 Lomita Blvd. 
P.O. Bex 2003 


OL HYDRAULIC EQUIPMENT SINCE 19213 
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Mach 3 Manned Aircraft Designs Pushed 
® Three general types include B-70 chemical bomber, transport 
aircroft and F-108 long range interceptor 


Senate Fiscal Group Plans MATS Study 
Survey could precipitate MATS showdown; tariff manual puts 
service’s U. S.-Paris rate at $91 


Industry Studies Transport Area Rule 
> NACA’s modified area rule may increase cruise speed, improve 
longitudinal stability of existing jet airliners. 


AIR TRANSPORT 
Senate Fiscal Group Plans MATS Study 
Napier Proposes Turboprop DC-7 
USAF Surveys Viscount Crash 
New York-San Juan Fares 
AMB Taxi Control! Requirements 
Airline Traffic 
Shortlines .. 
Airline Observer 


SPACE TECHNOLOGY 


Air Arc Simulates Re-Entry 
ARDC Manned Spacecraft Office 


MISSILE ENGINEERING 
Jupiter Radiation Photographed 
Army Field Missiles. . 


AERONAUTICAL ENGINEERING 


Mach 3 Manned Aircraft. 
Transport Aircraft Area Rule. , Navy ASW Task Force 
Italy Wins Aerobatic Competition... IAS Discourages Press Soeeneye 
F8U Design Details ; Who's Where .. 
Grumman Gulfstream Nears Flight. . . Industry Observer 

Washington Roundup 

News Digest 


MANAGEMENT 
USAF R&D Changes Proposed 


AVIONICS 


Airborne Spiral Antennas Cut Drag... 
CAA Radar Delivery 

Digital Computer a Relay Design 
eee 

New Avionic Products. 


BUSINESS FLYING 


Sailplanes Gain Popularity 

KL107B Business Lightplane 
German Helicopter Has Single Blode 
Private Lines 


FINANCIAL Calendar : 
AMC Contracts Letters 


EDITORIAL 
MATS Needs an Overhaul 


COVER: Twin-turbine Vertol 107, freshly painted, takes off at Philadelphia, 
Pa., International Airport. Helicopter is powered by two Lycoming 153 tur 
bines, although seven later models will utilize General Electric T55s (AW 
July 7, p. 78). Engines are side-by-side in rear pylon, shaft through fuselage 
tunnel turns forward rotor. External stubs at rear carry fuel, provide wide 
base for rear landing gear. Company has U. S. Army Transportation Corps 
order for 10 aircraft, three of which will be powered by Lycoming 153s 


PICTURE CREDITS 
26, 49—AVIATION WEEK; 34—Barnes Engineering Co.; 48-—-NACA; 54, 55, 59 
71 —General Electric; 75, 77, 79, 81-—USAF; 79 (top)}—University of nois; 8 
scope; 90 (top)—Raytheon, Curtiss-Wright, RCA; 91 (top}—Thiokol; U. S. Army; 92 
98 99, 101, 103 Schweizer Aircraft Co.; 109-—Sikorsky; 111—Klemm-Flugzeuge 
Airmotive 
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B.F. Goodrich Rivnuts 
guard control cables 
on Vanguard rocket 


They couldn't put the electrical control cables inside the second 
Stage of the Martin Vanguard rocket because of the integral fuel 
tanks. So they ran the cables outside —and protected them with a 
special cover. 

To fasten this cover to the rocket, project engineers chose 
B. F.Goodrich Rivnuts — for two reasons. 

First, B. F. Goodrich Rivnuts provide a vibration-resistant nut- 
plate that won't jar loose in flight. The cover always stays solidly 
in place. Second, with Rivnuts the cover can be removed and re- 
placed as many times as necessary during pre-flight preparations. 


B. F. Goodrich Rivnuts, the only one-piece blind fasteners with 
threads, can be installed by one person—from one side of the work 
—in seconds. Upsetting is easy. Just thread the Rivnut on the header 
tool, insert in the work, and upset. In every kind of operation 
Rivnuts are used to speed assembly—simplify fastening jobs in thin 
sheet metal, plastic, rubber and wood. 

Find out how B. F. Goodrich Rivnuts can solve fastening prob- 
lems in your orbit. Send for the free Rivnut Demonstrator that 
shows— with motion—how Rivnuts can be used to fasten to and 
with. Write: B.F.Goodrich Aviation Products, a division of 
The B.F.Goodrich Company, Dept. AW-78, Akron, Ohio. 





ace 


B. ‘Goodrich aviation products 





EDITORIAL 





MATS Needs an Overhaul 


The Military Air Transport Service badly needs a basic 
overhaul to really perform the vital military airlift job 
required by the Army, Navy and Air Force for adequate 
logistic support in peacetime and for combat operations. 
MATS is not now providing either the type or quantity 
of aerial logistics required for the era of hydrogen 
weapons and supersonic delivery systems. Instead of con- 
centrating on this vital task, MATS during the past few 
years has drifted into a flaccid pattern of bureaucratic 
growth that channeled its activities largely into duplica- 
tion of the international air service already provided by 
civil airlines in a much more efficient manner. 

We have always fought hard for an adequate, modern 
military aerial logistics system. We have had some expen 
ence in this field and believe it is a vital and badly 
neglected ingredient in any successful combat pattern 
that may emerge in the foreseeable future. Back in 1942 
we served a vear with one of the first four-engine inter- 
national transport operations of Air Transport Com 
mand. For the next three years we lived and fought in 
China at the end of the world’s first and still most fan- 
tastic aerial supp-y line across the Hump from India. As 
a reporter we covered the Berlin Airlift and the combat 
cargo operations of the 315th Air Division during the 
Korean war. More recently, we have studied the 
emergence of a new pattern of aerial logistic support in 
Europe and North Africa with the turboprop-powered 
Lockheed C-130. We know most of the men who have 
been laboring hard in this field during the past decade 
with little top-level USAF support or true appreciation 
of the aerial logistics problem. The tragic experience of 
the British and French at Suez and the cumbersome air 
movement of British troops to Cyprus in recent weeks 
are fresh reminders of the necessity of large scale high 
speed mobility in both hot and cold wars. 

Che recent congressional investigations of MATS have 
shed some revealing light not only on the aerial logistics 
problem but also on the attitude of the Pentagon toward 
civil aviation. We were appalléd at the calloused indif 
ference of top USAF officials who testified before 
Congress toward the vital role of civil air transport in the 
nation’s economy and toward the economic problems of 
a civilian air transport industry on which the mili 
tary depends in time of emergency. USAF badly 
needs to revise its basic attitude toward civil aviation not 
only in the role it plays in air logistics but also in such 
vital matters as developing an adequate common air 
trafic control system. 

We agree wholeheartedly with the recommendations 
of the House Military Operations Subcommittee headed 
by Rep. Chet Holifield of California outlining the areas 
in which MATS current practices need overhauling. 
MATS today is operating a fleet of some 400 four-engine 
transports and is the largest air transport operation in the 
world. The bulk of its fleet is of the same type of aircraft 
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operated by commercial airlines. It also duplicates the 
commercial airline routes over many of the highest 
density international traffic routes. All this type of 
MATS operation does is prove that military air transport 
cannot move passengers and conventional cargo with 
anything approaching the efficiency or economy of com 
mercial transport operations 

If anybody needs proof of this, they should take a 
look at MATS current “Blue Plate” flights between 
New York, Paris and Frankfurt, paralleling a major 
commercial transatlantic air route. MATS gets about 
42 passengers into its equivalent of a DC-6, sprawling ten 
luxurious seats in a VIP lounge and squeezing threc 
abreast seating in odd combinations through the remain 
der of the cabin. The galley, where meals are prepared in 
a tortuous operation that takes hours, weighs more than a 
ton. One whole side of the fuselage aft of the cabin doo: 
is occupied by this galley and a combination garbage bin 
and coat rack. In contrast to the flight operations which 
are most efficient, this passenger service of MATS 1s a 
burlesque of economic air transport. According to testi 
mony before the congressional investigating committec 
MATS overseas passenger trafic in the 12 months 
ending June, 1957, totaled more than 57°; of all U.S 
flag airlines’ foreign trafFc, and MATS cargo and mail 


tonnage was more than triple the amount carried by 


U. S. flag airlines overseas and surpassed even the total 
of all cargo and mail tonnage of all the U. S. domesti 
[his is a good measuring 


MATS ha 


airlines for the same period 
stick with which to gauge just how far 
strayed from its orginal purpose 

MATS is now attempting to justify its huge dup! 
cation of civil airline operations by clinging to the 
coattails of Strategic Air Command. We find it hard 
to imagine what the 480 enlisted personnel employed 
by MATS as airline-type stewardesses contribute to SAC 
logistic support and note that SAC has 100 multi-engine 
transports of its own to provide the vital airlift it requires 


he tvpe of airline 
| 


in support of its mobility pattern 
operations that now make up the bulk of MATS opera 
tions contribute little to genuine SAC support 

MATS is getting a change in command next month 
when Lt. Gen. William Pentago 
to take charge. Gen 
developing and operating aerial logistic 
back to the Hump of World War II and continui: 
through the Berlin Airlift and the Korean combat carg 


operations 


lunner leaves the 
l'unner has a brilliant record 


systems gou 


, 


We hope he will be the man to give MATS tl 
thorough overhaul it so badly needs to get back in the 
business of pioneering the new techniques of aeria 
logistics that Strategic Air Command, the Army and 
Navy need to meet the stiff requirements of combat in 
the supersonic era. 

—Robert Hotz 
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big ears of Nike Hercules 


Mounts for radar antennae used by the U. S. Army’s Nike Hercules to 
track aerial intruders and guide the deadly Nike missiles that — My Division of Kelecy- 
strike them from the sky are products of the integrated manufacturing and ay Slenes venndinen ener 
engineering skills of Kelsey-Hayes, working in close cooperation with - 2,000 individual 


Nike Antenna Mount 


produced by Speco 


parts, many of which 


Western Electric. Capabilities range from prototyping to final production. 

The Speco Division is one of seven Kelsey-Hayes Divisions devoted se eee ess oe ad 
to the production of aircraft and missile components. mE eS 
Kelsey-Hayes Company, Genera! Offices: Detroit 32, Michigan. , of an inch. 


KELSE Y-HAYES 


AVIATION DIVISIONS, KELSEY-HAYES CO., DETROIT 32, MICHIGAN 
22 PLANTS: Detroit and Jackson, Michigan; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utica, New York (Utica Drop Forge & Tool Dit ); 
Davenport, lowa (Farm Implement and Wheel Division); Philadelphia (Heintz Division); Clark, New Jersey (New Jersey Division Windsor, Ontario : 








WHO'S WHERE 


In the Front Office 


Henry Armbold, board chairman, and 
John Bouwmeester, president, General Cer 
amics Corp., Keasbey, N. J 

William Naden, president, Esso Stand 
ard Oil Co., New York, N. Y. Mr. Naden 
succeeds Stanley C. Hope, retiring 

Glenn H. MclIntyre, president and treas 
urer, National Spectrographic Laboratories, 
Cleveland, Ohio 

William P. Munger, president, Hydel, 
Inc., Cambridge, Mass 

Carl R. Wetterau, president, Flight Sup 
port, Inc., Metuchen, N. J 

Gregory S. Coleman, vice president and 
a director, Alloys Unlimited, Inc., Long 
Island City, N. Y. 

Gerald J. McCaul, acting executive vice 
president, Simmonds Aerocessories, Inc., 
Tarrytown, N. Y., assuming the responsibili 
ties of the late William R. Enyart, com 
pany president William FE. Berchtold, 
board chairman, will preside as chairman 
of the Management Committce. 

Moody Besancan, vice president-Eastern 
Division (headquarters in Washington, 
D. C.), Babcock Radio Engineering, Inc., 
Costa Mesa, Calif Also: Norman Cima, 
assistant vice president-sales engineering 

Donald C. Grefe, vice president and 
managing director, Eastern Ai Lines, S. A. 

J. H. Dalton, vice president-finance, 
Servo Corporation of America, New Hyde 
Park, N. Y. 

Rear Adm. Selden B. Spangler (USN, 
ret.), director of research, The Garrett 
Corp., AiResearch Manufacturing Division, 
Phoenix, Ariz 

Sir Mark Norman, secretary, Bristol Sid- 
deley Engines, Ltd., London, England. 





Honors and Elections 


Lt. Gen. Donald L. Putt (USAF ret.) 
has been awarded an honorary fellowship 
in the Canadian Aeronautical Institute for 
his “outstanding work in research and de- 
velopment in aeronautical engineering : 

Leo Young, Westinghouse electronics en 
gineer, has been chosen as the 20th recipi- 
ent of the Benjamin Garver Lamme grad 
uate scholarship The Lamme graduate 
scholarship was established in 1927 as a 
memorial to the former chief engineer of 
We stinghouse 

Socony Mobil Oil Company, Inc. has 
received an Award of Merit from Flight 
Safety Foundation in recognition of the 
company’s “ interpretation of the influ- 
ence of weather on safety in flight through 

displays in the aviation press.” 

Walter M. Hartung, vice president of 
the Academy of Aeronautics, LaGuardia 
Airport, has been elected president of the 
National Council of Technical Schools 

4. F. Burke, chairman and managing 
director of the de Havilland Aircraft Co., 
Ltd., has been elected president of the 
Society of British Aircraft Constructors 
for 1958-59. Sir George Dowty, chairman 
and managing director of the Dowty Croup 
of company, was elected vice president 
C. F. Uwins, SBAC president in 1956-58, 
becomes deputy-president 


(Continued on p. 95) 
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INDUSTRY OBSERVER 


>» New version of Navy Bullpup air-to-surface missile which Martin is devel- 
oping for Tactical Air Command (AW June 23, p. 15) can carry either 
nuclear or conventional warhead and is expected to have extremely high 
accuracy. 


> Failure of Talos ground-to-air missile to destroy its B-17 drone target 
during recent Army missile demonstration at White Sands, N. M., was duc 
to premature detonation of the warhead by a malfunctioning proximity fuze 
five seconds before interception. Both warhead and proximity fuze were 
experimental models. Fuze is being developed by Melpar, Inc. Navy 
developed ramjet missile was launched from land-based Talos defense unit 
delivered to the Army by Radio Corp. of America for evaluation. First 
official statements on the failure said the warhead failed to explode 


> Direction of exhaust nozzle blast on Aerojet-General solid propellant 
engine for Navy’s Polaris fleet ballistic missile is controlled by a vane known 
as a Jetavator. Vane is supported by bushings incorporating stainless steel 
split inner ring enclosed in Met-L-Flex knitted Inconel housing manufactured 
by Robinson Aviation Corp. to accommodate forces of thermal expansion. 


> Thrust of Polaris fleet ballistic missile is terminated by blowing ports in 
forward end of combustion chamber. This cuts off thrust “almost instantane 
ously.” Polaris has single grain of solid propellant in each of two stages, 
four exhaust nozzles in first stage 


> In overwater flight trials, Lockheed Electra turboprop, which Navy plans 
to use as anti-submarine warfare aircraft, cruised at low level using only two 
inboard engines. Power was then cut to zero on one engine to simulate 
powerplant failure, airspeed was allowed to decay gradually for approxi- 
mately five minutes. One outboard was then cut in to continue the flight 
on two engines. 


> Air Force’s Green Quail diversionary missile intended for launching from 
B-47s and B-52s has slipped about six months from earlier production sched 
ule because of delays in the General Electric ]85 engine. General Electric 
spokesmen say no serious problems are involved. McDonnell Aircraft Co 
is prime contractor for the missile. 


P Although both Norway and Denmark have refused to accept atomic 
weapons from NA1 (©, both countries will be equipped next year with several 
delivery systems capable of using nuclear weapons. Norwegian and Danish 
Air Forces next summer will begin conversion to North American F-100D 
fighter bombers equipped to handle nuclear weapons and capable of training 
pilots in low-altitude delivery techniques without live weapons. Norway and 
Denmark also will get a battalion of Nike air defense missiles with both 
Ajax and Hercules models. The Hercules model is designed to take an 
atomic warhead. 


> First two gantries for Martin Titan intercontinental ballistic missile are 
near completion at Air Force Missile Test Center, Cape Canaveral, Fla 
Disconnect pole for a third facility is up, and a fourth pad is almost fin 
ished. Erectors have a shorter section built out from main section that 
look like giant steps when upright and enable both stages of missile to 
be put side-by-side for static firing separately. Erectors are raised and 
lowered hydraulically. First Titan probably will arrive at Canaveral next 
month. It will not be launched but used to test out electronic checkout 
equipment and other facilities 


© Reliability of Atlas intercontinental ballistic missile should be improved 
through use of recently developed single gas generator and single pump 
which can supply propellant to both booster and sustainer engines, replacing 
individual gas generators and pumps formerly used. 


> Air Force decision as to whether to accelerate its nuclear-pro 1 aircraft 


program will depend upon results of current series of engine tests now under 
way at Idaho test station 

















Radford Protest 


Adm. Arthur Radford, former chairman of the Joint 
Chiefs of Staff, fired on all three services last week for 
going their own ways at the closing session of Senate 
Armed Services Committee on proposed legislation to 
reorganize the Defense Department. “I am very disap 
pointed in the way the services have cooperated with 
the Secretary of Defense” in cutting out duplicating 
weapon systems, he told the committee 

Less compromising than Defense Secretary Neil Mc 
L.lroy, Radford firmly backed the President's opposition 
to three provisions contained in the reorganization plan 
by the House (AW June 9, p. 17 McElroy expressed 
1 willingness to go along with one of the provisions, 
which specifically authorizes the services secretaries and 
chiefs to present minority views to Congress. The other 
two provisions provide that changes in major combatant 
runctions be subject to veto by Congress and that the 
Secretary of Defense should exercise his authority through 
the individual service secretarics. Radford said he 
doubted that the President’s plan went far enough in 
up-grading the role of the Secretary of Defense and 
lown-grading the roles of the services. Gen. Carl Spaatz, 
fermer USAF Chief of Staff, agreed. Adm. Robert 
Carney, former chief of naval operations, however, op 
posed even the House measure, saying that no reorganiza 
tion legislation is needed. Adm. Arleigh Burke, chief of 
naval operations, previously backed the House measure 


In Congress 


Other action in Congress last week included 
e Senate Commerce Committee voted legislation estab- 
lishing a five-member commission of technical experts 
to make a study of the increasing competition for use 
f radio frequencies between Civil Aeronautics Admin 
istration, the military services, Federal Communications 
Commission and other government agencies 
Sen. Glenn Bell (R.-Md.) introduced a 
equiring that 60% of the funds used by the military 
ervices for the repair and overhaul of aircraft and mis 
les be let to private industry. 


measure 


Poor Outlook 


Air Force Assn. plans to hold its 1959 convention in 
Miami over the Labor Day weekend virtually kills any 
possible attempt to revive the now defunct National 
\ir Show which formerly relied upon the Labor Day 
spot. Neither Defense Department nor aircraft industry 
could support two major air shows at that time 


Incompetence 


Incompetence of some Pentagon officials who have 
the final say over industry and service requests for declas 
ification of information was highlighted recently in 
the shop of Defense Department missile czar William 
Holaday. 

At stake were a series of pictures of the Nike Hercules 
which Army and a contractor wanted to release in 
connection with Army’s missile show at White Sands, 
N. M. (AW July 7, p. 36). The pictures passed routinely 
through regular Defense Department security review 
channels, then went to Holaday’s office for final review 
[here, the request was flatly denied on the grounds 


Washington Roundup 





that the pictures showed radar units which would pro 
vide a valuable clue to the Hercules’ capability 

After contractor’s representatives had patiently ex 
plained that the same radar units were at the missile 
site when it was equipped with the Nike Ajax 
reason: The 
1 building 
target 


earlier 
the request was again denied The new 
knobs” shown protruding from the roof of 
in the pictures would give away the number of 
simultancously 
relented when t 
ventilator 


ihe missile site could handk 
The official finally 


that the “knobs” were 


Nickerson Restored 
Col John > Nickerson 


leaking secret information in an overzea 

promote Army’s missile achievements and 

of the Air Force, officially emerge 

last week Restored to full autho 
took over as ordnance ofhcer of the Unite 
Caribbean Command with headquarters in the 
Canal Zone His court had deprived 
him of command authority for a one-~ period. H 
had spent the year inspecting construct 

Amador, Canal Zonc At the time of 

Nickerson was chief of the field cox 

the Army Ballistic Missile Agency, H 


court-martia ist vear for 
ittempt to 

nimize those 

tron 

house Li 

Arm 


Panama 


state 


martial senten 


Federal Aviation Delay 


Outlook is that it will be severa 


eress enacts legislation establishing ai 
cral Aviation Agency (AW June 3 
wenda is jammed with high-priorit 
House Commerce Committee is ent 
cation of Boston textile manufactur sernard Gold 
fine, and it is not known when the « will get 
round to consideration of the FAA m A sul 
committee tentativel 
Only point of strong 
the selection of missil 
Senate Commerce puts the decision with the 
ministrator. Sen. Andrew Schoepp« R.-Kan 
authority should be left to the Secretary of Défense. One 


; 


mmittec 
Sure 
ciosed hearing 

? 


mMtrove;rs' ne VCI 


bas¢ Che measur iIpp! wed b 
FAA 
msi 


nN 


compromise would place it with the P 


Legal Roadblock 


Attornevs for United States Over \ 
encountered another roadblock in their efforts 
service in a $3 million damage suit against Pratt & Whit 
ney Aircraft Division of United Aircraft. First rebuff 
came several months ago when papers were mistakenh 
served upon a different firm, the Pratt & Whitn 
chine tool company of East Hartford, Conn., headquar 
ters of United Aircraft 

Ihe suit was later filed in the U. S. Distr 
the District of Columbia and _ notic« 
company representative in Washingt 
United attorneys moved to have the sui 
grounds that the representative had 
iccept the service and that United doc 
business in Washington The airline ha 
& Whitney with 
crimination for 
discounts of 40 
mental carriers 


Hes lave 


to obtain 


+ ; ; 


violations of anti 
allegedly allowing certif 
on purchases and 2 to supple 
Washington staff 


Carrier 
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®. 
Pad 
fi 
bal 


A project of Colonel Edward A. Allen (USA Ret.) 
Senior Staff Engineer, Stavid Engineering, Inc. 


In 37 years of military service, Colonel Allen has contributed greatly to the evalua- 
tion and development of all types of communications equipment for the Army 
Signal Corps. Currently assigned to Project Monmouth III, Colonel Allen serves 
on a board to resolve communications and spectrum interference problems asso- 
ciated with the modern dispersed field army. Like other outstanding scientists 
and engineers at Stavid, Colonel Allen is working on advanced concepts... years 
ahead of actual systems development. 


In Stavid’s objective engineering atmosphere, scientific, development and 
manufacturing teams are producing a wide range of electronic systems for the 
Services. A current project, for example, calls for the development and manv- 
facture of the Mark 70 Gun Fire Control System. 


OTHER STAVID 
PROJECTS INCLUDE: 
* LANCE Weapon System 


infrared Search and Track 
Equipment 


Search and Fire Control 
Radar Systems 


Missile Guidance Systems 
Automatic Assembly of 
Electronic Equipment 
Airborne Search, Bombing and 
Terrain Clearance Radar 


STA V/D Engineering, Inc. Plainfield, New Jersey 











operation and its specific aul 


w and specific fuel consumption will 
¢ Improved, leading to improved per- 
ance at altitude 


crature 


Components Evaluated 
Some componcnts of X27 now 
ng evaluated, but a test run of the 
nplete engine still is not imminent 
lhe engine probably will be taken aloft 


i trials sometime before the end of 
60 in a Convair B-58 flving test bed 
nd a 50-hr. qualification test probabh 


will be completed in 1961, giving it a 
YJ93 label. This engine then could be 
used as the powerplant for F-108 o1 
B-70 flight test articles. 

Fundamental difference between cut 
rent operational turbojets and develoy 
ment high Mach number engines, such 
s the X279, shows up in compressor 
configuration. For example, General 
Llectric’s J79 Mach 2 turbojet engine 
now flying in Lockheed’s operational 
b-104A, Grumman F11F-1F and Con 
vair B-58, is designed for subsonic cruise 
Mach 0.9) and supersonic combat and 
cash capability, with a 17-stage compres 
sor affording 12.5 to 1 pressure ratio. By 
comparison, in high Mach number 
irbojets, most of the pressure rise will 
be in ram recovery at inlet. With sufh 
cient pressure rise, ram effect is sub 
stituted for compressor staging so that 
the compressor will not be large 

General Electric’s X279 will have a 
very high compressor inlet pressure be 
cause of ram. Relationship of this pres 
sure to the compressor’s last stage pres 

re value is a multiplier, so that it is 
ertain that the X279 compressor will 

\e a Sharply reduced number of stages 
in comparison with the 17-stage J7 
Otherwise, high ram pressure coupled 
ith high pressure ratio of a many-stag¢ 
temperature 


compressor would create 
ilue at final compressor stage almost 
cual to the desired turbine inlet tem 
perature, which would leave no latitude 
for burning. X279’s compressor dis 
charge temperature probably will ap 
proximate that of the turbine inlet tem 
perature of General Electric’s old J47 
turbojet engine Emphasis will be 
laced on new materials in the compres 
sor, turbine and afterburner 

Diameter of X279’s afterburner ex 
iust, estimated to be about 54 ft., will 
be relatively large in comparison with 
the compressor inlet diameter. 


Fuel Selection 


Basic performance of X279, and prob 
ibly other Mach 3 turbojet engines now 
under development, will be premised 
on the use of standard JP-tvpe fuels, im 
1 sense making the “chemical bomber’ 
designation a misnomer. However, these 
engines are being projected to use high 
energy fuels if these are eventually avail- 
ible in sufficient quantities 
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an alkvl-borane type 


It has been estimated that a group of 

} chemical bombers might requirc 
105,000 tons of boron fuel per year 
provided the high energy fuel were used 
only about 25% ‘of the time. One of 
he first high energy fuels likely to be 
used in F-108 and B-70 afterburners is 
releasing about 


; 


25,000 Btu/lb., compared with average 
heating value of 18,600 Btu/Ib. for JP-4 

Corrosive action of high energy fuel 

obably will make it inadvisable to 
burn it in the turbojet engine proper 
thus limiting its use to the afterburne: 

Also, with higher Mach numbers 
there is little difference whether this 
tucl is burned before or after the tur 
bine, with respect to cycle propulsion 
cfhciency 

Limiting the use of high energy fuel 
to the afterburner also will simplify 
mechanical problems 

Afterburner for the X279 is being 
designed to accommodate the broad pos 
sibilities of high energy fuel develop 
ment which can be anticipated now, but 
it is likelv that certain high energy fuels 
which may be developed after the en 
gine (J93) becomes operational may re 
quire new afterburner design 

lo take advantage of high energy fuel 
use in Mach 3 turbojet engines for 
transport application, engines probabl 
will have to be tailored to minimize cor 
rosive effect, since burning of this fuel 
would be in the engine proper, because 
no afterburners would be carried by 
transports 


Flight Strategy 


Flight scheme for Mach aircraft 
probably will use verv fast acceleration 
to altitude to conserve fuel 

Military aircraft probably would us 
fuel in the afterburner 
from the start of straight and level 
CTUISC 

W orking arrangement 
North American Aviation and General 
Electric is an unusually close one t 
ensure that X279 development will 
match F-108 and B-70 
ixtremely close liaison is 
during the concurrent phases of deve 
opment 

North American’s wind tunnel data 
is collated with General Electric's test 
data and engine modihcations ar 
fed in where possible to meet require 
ments. 

Probably the most critical 
tional requirement for Mach 3 aircraft 
will be embodied in the B-70 bomber 
because it is designed to cruise at this 


high energy 


between 


requirement 


maintained 


| 
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high supersonic speed for intercontinen 
tal ranges. Concept and design of the 
entire WS-l110A bomber 
weapon system underscores two funda 
mental approaches to ensure top effec 


chemical 


tiveness 
@ State of bomber progress is being ad 


vanced as far as possible within the tim 
scheduled for introduction of th 
weapon 
e Every aspect of the system—B-7| 
bomber, all associated «nd supporting 
within the 
operational capability r crew ot 
Strategic Air Command. In this Mach 
weapon, the Air Force is putting en 


equipment—will be clearh 


phasis on man being the most reliabl 
mechanism 
B-70 Characteristics 

Ihe B-70 bomber will usher i 
usual characteristics and stringent 


crational requirements 
© Steady-state-cruise actually will be in 


excess of Mach for the plan enti 
intercontinental mission. Higher Ma 
number dash speed could have been « 


signed into the B-70 potential but thi 


would mean that the entire plan 
structure and powerplant—would h 
to be designed to withstand higl 
temperatures generated | the dash 
condition ind increment f sp 
gained might not justify engin 
reinements which would ha t 
ichieved 

e Cruise altitude be as hig 

1 UOU rt 

e Range will be er 7,000 mi. at 
000 ft. at Mach 31 vw boron-ba I 
energy fuel 

e Gross weight, riginall h | 
for 500,000-550,000 Ib.. may gr t 
600,000 |b., but th irplane will h 
to use existing runway ftaciliti 


e Pavload-to-gross weight rati ill 
ipproximately 4.5 to > 
e Crew of four will ha 1 il p 


tection for maximum pabilit t 
tinue mission in nt of damag 
e Fuselage is boxy, ha high fin 
ness ratio and long nose. Fro point 
well forward, the fuselage bod 
up te the top ot th ngine inlet 
the underside f plan mini 
ing flow interfer t itral port 
of engine imlct at Starting at t 
junction of the fu in ng | 
ing edge the bod n . tl I 
out as it continu ift 
e Canard horizontal tail it 
high just aft r crew ipart it 
sweeps back at an angl f about 
deg 

Canard configuration lect 
for aerodynamic advantag t th 
plane's cruise speed and f fa 
weight distribution 
e Delta wing has about 60 deg 
meets fuselage somewh betwe 
dle ind top le | \\ ng t uiling 
has substantial if t idl 
third of span iby t " 
nozzle area 
© Vertical tail surfaces wount 
each side of ig t ge cut 


area 
e Six General Electric | 
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NORTH American Aviation B-70 Mach 3 bomber will be powered by six General Electric J93 turbojets in lateral pack under delta wing. 


Mach 3 Manned Aircraft Designs Pushed 


Three main types include B-70 ‘chemical bomber,’ 
transport aircraft and F-108 long range fighter. 


Washington—Aircraft industry _ is 
pushing into the next generation of 
manned aircraft, into designs capable of 
steady state cruise at Mach 3 

lhree general classes of Mach 3 air 
craft now are being designed 
e B-70 “chemical bomber,” included in 
North American Aviation’s WS-l110A 
weapon system his project now is in 
Phase I, mockup is being readied, and 
work is being pushed towards produc- 
tion of a number of flight test articles 
e F-108 long range interceptor, included 
in North American Aviation’s WS-202A 
weapon system. Farther along than the 
WS-110A system, this project contem- 
plates production of two F-108s in 
1960, six in 1961 and seven in 1962. 

e Supersonic transport. Mach 3 aircraft 
are being projected by major U.S. trans- 
port builders. No detailed design for 
these aircraft has been undertaken, but 
concepts have been formulated, wind 
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tunnel research done, economic factor 
studied and problems peculiar to hig 
speed transportation evaluated 


Advanced Turbojet Design 


One of the biggest technical jum; 
which makes possible the Mach 3 ait 
craft is advanced turbojet engine design 
Companies engaged in development of 
Mach 3 turbojet engines include Gen 
eral Electric, Pratt & Whitney Aircraft 
and Rolls-Royce. Any one of these threc 
designs might be selected for transport 
application, but General Electric’s J93, 
now designated X279, has been picked 
to power North American’s Mach 3 
F-108 interceptor and B-70 bomber 

Originally, General Electric on_ its 
own responsibility had projected two 
versions of the advanced turbojet—one 
a “small” engine known as X275, th 
other a larger, higher thrust version 
labeled X278. Industry survey initially 


; 


showed preference for general ust 
two of the small X275s instead 
ngle large X278. But 
of the X275 were re-evaluate: 
tinuing analysis of 
ngine gradually 
Electric 
mcentrate on 
vas designated X 
Initially, General Electr prop 
basic X279 for North American’s | 
long-range interceptor and an advanced 
rsion of the X279 for compan 's B-70 
Subsequently, in 


as chara 


de C ided it would 


bomber design 
vanced version was suggested for both 
uircraft to 
cause the 
earlier 

Final basic X279 
‘with improvements” for the F-10§ 
ind an “advanced” version of X279 for 
the B-70 

Both engines will be simular in sizé 
Basic components will be approximatel 
the same, but the advanced version 
the B-70 will be slightly heavier 
turbine will be modified for higher t 


accelerate development 
F-108 would be introduced 


decision involves 
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Stever Group Urges USAF R&D Shift 


By J. S. Butz, Jr. 


Washington—Broad _ reorganization 
and changes in management procedures 
to bolster basic Air Force policy and 
improve direction of its reseatch and 
development programs have been pro- 
posed by the ad hoc Stever Committee 
of the USAF Scientific Advisory Board. 

The committee, headed by H. Guy- 
ford Stever of the Massachusetts Insti- 
tute of Technology, surveyed the re- 
search and development program at 
the request of Gen. Thomas D. White, 
Air Force chief of staff. Major reorgan- 
izations and policy changes that the 
committee considers essential include: 
e Air Force must make its R&D pol- 
icies and requirements clear to higher 
authority, industry and the public. 

e Authority to act must be returned to 
the lower working levels of the Air Re- 
search and Development Command, re- 
versing the present tendency of concen- 
trating power in the highest echelons of 
the Air Force. Committee feels this type 
of management is prevalent in the gov- 
ernment and violates one of the first re- 
quirements of the good executive who 
must be able to delegate authority as 
well as responsibility. 

© Persons in charge of research and de- 
velopment programs should be given 
packaged resources—funds, facilities and 
personnel—more often. At acre con- 
trol over these three elements are 
usually split. 

e Office of the Deputy Chief of Staff, 
Development, should concentrate its 
efforts along the important staff lines 
of research and development require- 
ments, policies, resources, program in- 
tegration and program evaluation. These 
tasks can be accomplished in such a 
way that the total number of staff per- 
sonnel is reduced and detailed direction 
of the Air Research and Development 
Command is eliminated. 

e Air Research and Development Com- 
mand should be reorganized along 
the distinct functional lines of the re- 
search and development program, L.e., 
research, technical development, weap- 
ons systems and testing. There should 
be deputy commanders . . . in charge 
of each of these areas who, not only 
have the responsibility for the program 


but are also in charge of the centers; ~ 


laboratories and other facilities which 
are directly engaged in their activity. 
“An objective of this reorganization 
is to consolidate and reduce the staff 
and overhead personnel of the headquar- 
ters, Air Research and Development 
Command, and its centers. This change 
should be accomplished in a way that 
the detailed research and development 
program carried out is directly at the 
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working level in the centers, and the 
laboratories.” 

e@ Weapon system concept should be 
reviewed and revised because . . . “in 
some respects it has been carried too 
far. In theory it is desirable, but a prac- 
tical means must be found for taking 
advantage of its inherent capabilities. 

e “Those portions of the research and 
development budget used for research, 
state-of-the-art development and_ the 
development of radically new weapons 
should be substantially and immediately 
increased.” 

e Air Materiel Command should not be 
the sole procuring agency for the Air 
Force, and Air Research and Develop- 
ment Command should be designated 
as a procuring agency. 


Four Broad Concepts 


Four broad concepts are cited by the 
committee as being the foundation of 
their recommendations. They are: 

e “There is a growing lack of trust in 
the capability and performance of in- 
dividuals at the working level in re- 
search and development, not only in 
the Air Force but throughout the gov- 
ernment. This growing lack of trust has 
resulted in taking away from the work- 
ing level the authority, but not the 
responsibility, for research and devel- 
opment projects, and diffusing this au- 
thority in a host of organizations and 
individuals in higher echelons; it has re- 
sulted in an increase in staff work of 
all sorts on matters of minutia; it has 
resulted in increasingly detailed techni- 
cal direction from higher policies and 
lanning echelons to lower working 
i el sities in the research and de- 
velopment organization; it has resulted 
in an increase in the constraint on the 
use of money, people, facilities and on 
the resources required at the working 
level to do the’ research and develop- 
ment job. The lack of trust is extended 
into the contractual relations with in 
dustry, academic and other private or- 
ganizations. 
e “Unless trust is restored and these 
symptoms of distrust eliminated the Air 
Force can never hope to reduce the 
length of its development cycle to that 
required to maintain technical superi- 
ority in weapons over our potential 
enemy. 
e“Many changes needed to improve 
management and conduct of research 
and development in the Air Force de- 
pend upon other governmental agencies, 
such as the Department of Defense, the 
Bureau. of the Budget, the Congress, 
and executive office of the President.” 
¢ Technology will continue to affect 
the Air Force at a growing rate and 
“the research and development 


phases will enlarge and become of 
greater importance. Though in the past 
the Air Force has introduced major 
changes to adjust to this increasing role 
of research and development, it has not 
yet kept pace with the need. 
e“In order to handle its increasing 
technological problems, the Air Force 
will need a higher percentage of better 
trained, more capable technical pert 
sonnel—officers, civilians and men.” 
In its introduction, the Stever report 
reviewed some of the history of Air 
Force research and development and 
praised the action in 1950 which estab- 
lished the post of Deputy Chief of Staff, 
Development, and the Air Research and 
Development Command. It said one 
of its most lasting benefits was accrued 
because “representatives of the R&D 
organization were brought for the first 
time into the highest policy-making 
and planning channels of the USAF.” 
The report points out that, due pri- 
marily to the Korean war, budgetary 
improvements were made in the general 
research and development picture in 
the U.S. and that the Air Force was 
able to realize impressive gains from 
the added funds because of the reor- 
ganization of its research and develop 
ment capabilities and its greater use of 
university and industry contract groups 
Toward the end of the Korean war, 
the level of financial support for re 
search and development was greatly re- 
duced and U.S. national policy altered 
in an effort to reduce the cost of the 
military establishment by placing re- 
liance upon few weapons of better qual 
ity and destructive power. The com- 
mittee said the result was that funds 
were cut to a point where development 
ot the modern weapon was seriously 
crippled. 


Major Fault 


The report said another major fault 
of the economy program was the greatl, 
increased interest in the military econ 
omy brought about stricter adminis- 
trative controls, particularly in R&D 
Project direction was carried to much 
higher administrative levels than before 
Decision-making became more ponder 
ous as did procedures for providing 
the resources—people, dollars and facili 
ties—required to get the R&D job done 

“These two general factors, limited 
budgets and excessive administrative 
controls, together with some evident 
reservations within the Air Force about 
either the capability of the R&D or 
ganizations, or the importance of R&D 
have partially vitiated the early accom 
plishments of the new R&D organiza 
tion within the USAI 

The committee also attacked rivalry 
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gines installed in lateral pack on under- 
side of wing each will furnish approxi- 
mately 25,000 Ib. of thrust without 
afterburner. Although tailpipes are lar- 
ger than inlets, the engine package has 
constant depth from front to rear. 

@ Missiles would be accommodated in a 
recess under the engine pack, will in- 
clude guide bombing type or self- 
guided air-to-surface type. Countermis- 
siles may also be carried. Undoubtedly, 
special weapon design will be required 
to cope with B-70 and F-108 opera- 
tional conditions. Missile warheads 
would have to be designed to resist high 
heat generated by Mach 3 speed. Some 
missiles may require propulsion sys- 
tems which will ensure sufficient ac- 
celeration at launch to pull away from 
plane traveling at Mach 3. Techniques 
will have to be refined to ensure proper 
separation of missile from aircraft. 

e Lightweight, rigid construction will 
incorporate about 10,000 sq. ft. of 
sandwich panels. This will be substan- 
tially in excess of the amount of sand- 
wich ever used in any aircraft previ- 
ously. Convair’s B-58, a big user of 
honeycomb construction, uses 282 
stainless steel honeycomb sandwich 
panels, totaling 1,082 sq. ft. 


Extensive Planning 

Against a backdrop of far-reaching 
technological progress in the last few 
years the WS-110A probably represents 
the most thoroughly planned manned 
or unmanned weapon system ever 
scheduled for the Air Force arsenal. 
Chis thorqughness can be attributed 
to the Air Force's three-pronged attack 
on complex problem of development, 
procurement and operation of an ex- 
tremely flexible, lethal weapon combin- 
ing advantages of human capability and 
top mechanical reliability, coupled with 
sustained high supersonic potential. 

Need for the WS-110A bomber sys- 
tem was based on a searching military 
analysis which probed future potential 
to determine when B-47 and B-52 
bomber concepts would be obsolescent, 
even with improvements which had 
been projected for these weapons. Air 
Force detcrmined how far these stra- 
tegic systems could be stretched and 
fiom the projected date established the 
time schedule for introduction into the 
operational fold of a heavy long-range 
Mach 3 bomber. This led to the com- 
petition between North American Avia- 
tion and Boeing Airplane Co., with the 
requirement to provide the most feas- 
ible technical advances for the most 
modern bombing system. After pro- 
posals and study contracts, North Amer- 
ican Aviation won the competition, was 
awarded Phase I contract late last year. 

Traditionally, Air Research and De- 
velopment Command and Air Materiel 
Command have been selecting agencies 
for Air Force weapons. WS-110A proj- 
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ect represents the first time that Stra- 
tegic Air Command, the operational 
agency, has been painstakingly associ- 
ated with all the ramifications of the 
program from the very inception. All 
three commands are familiar with every 
technical requirement. Every refine- 
ment—even to the extent of fuel gage 
relocation on the mockup—is closely 
scrutinized as a result of close liaison 
between North American Aviation, 
weapon system manager, and SAC, 
whose core of experts has combed oper- 
ational records of B-52 and B-47 to de- 
sign preventive factors so that the B-70 
will have a minimum of downtime. 

Close scrutiny afforded the entire 
program by Air Research and Develop- 
ment Command, Air Materiel Com- 
mand, SAC and North American is 
aimed at removing almost completely 
the elements of chance in development 
of the over-all weapon system. Experts 
close to the WS-110A activity feel that 
a minimum gamble is involved in the 
project. No new inventions are required 
for its success. 

Maximum use has been made of 
equipment already in existence, wher- 
ever this use is feasible. Strategic Air 
Command's complete inventory of ex- 
isting equipment has been surveyed in 
a study extending over a year, ensuring 
that every possibility for utilization in 
the WS-110A system was evaluated. 
This has comprised a big effort, saving 
substantial sums of money. 

Phase I contract, now under way at 
North American, includes all planning 
up to operational capability. Major ac- 
tivity is readying of mockup, formula- 
tion of specifications and selection of 
major subcontractors for B-70  sub- 
systems. About 15 subsystems will be 
subcontracted during Phase I for feed- 
ing into Phase II flight articles. 

Mockup will be completely compre- 
hensive and will include simulation of 
a weapon system comprising the B-70 
bomber and support equipment in such 
detail that even kits which mechanics 
will require will be simula‘ed. 

Phase I will end when the Air Force 
Mockup Board completes its examina- 
tion of the weapon system mockup. 


Phase II contract, which will be 
awarded to North American before 
completion of Phase I, will include 


production design, tooling and manu- 
facture of a prototype and other flight 
test articles. At the end of contract 
Phase II, probably eight B-70 bombers 
will have tenn fed into the flight test 
program. These should comprise a sub- 
stantial pool of aircraft with real op- 
erational capability, complete with 
ground support equipment and trained 
flight and ground crews. 

Although the B-70 will be a compli- 
cated embodiment of automatic equip- 
ment probably warranting its descrip- 
tion as a huge flying computer, the 





design will make maximum use of a 
flying crew for flexibility and last min- 
ute decision. This means that efforts 
have been stretched to make sure that 
crew members will be both comfortable 
and safe. Design goal has been to make 
it as easy for the crewman to operate 
as if he were sitting at a desk. 


Crew Protection 


Methods have been devised for pro- 
tecting crew members from high tem- 
peratures. Problems of noise and vibra- 
tion stemming mainly from aerody- 
namic effects will be no high hurdle 
Decompression and emergency escape 
difficulties will be minimized. 

Provision has been made to continue 
a mission even though substantial 
damage has been inflicted on crew 
quarters. Additional internal provisions 
have been incorporated to permit the 
crewmen to continue his function even 
if primary protection is impaired. 

For actual bailout, it is certain that 
no conventional ejection seat will be 
included. For protection against Mach 
3 blast and to provide oxygen in high 
altitude bailout, an encapsulated-type 
seat with flotation capability would be 
used. The capsule scheme also would 
be in keeping with the Air Force’s 
philosophy of stressing terminal en 
vironment protection. 

These provisions for man’s safety 
and comfort will involve weight and 
cost penalties, but these factors have 
been kept as low as possible, consider- 
ing the detail and complexity of equip- 
ment problems in a high performance 
configuration. 

The F-108 long-range interceptor and 
the B-70 embody similar design con- 
siderations. The F-108 configuration 
also is similar to the B-70’s, except that 
on the F-108 the canard control sur- 
faces are located midway on the fuse- 
lage forward of the crew compartment 
and the engine intakes are on the 
fuselage side, feeding the turbojets in 
the aft fuselage section. Design points 
of the F-108 include: 

@ Mach 3 cruise speed. 

© Cruise altitude of about 70,000 ft 

e Range, approximately 1,100 mi. 

e Gross weight of 100,000 Ib. 

e Crew of two—pilot and weaponcer 
Each will have own downward-ejection 
escape capsule, which probably will be 
similar in over-all aspects to scheme of 
that in B-70. 

e Weapons will be three Hughes GAR- 
9 atomic-warhead Falcon missiles cai 
ried in a weapon bay. 

© Power plant package will 
two General Electric J93s. 

e Fuselage will be approximately 80 ft 
long, wing span about 58 ft., and 22 ft. 
to top of double vertical tail. 

(This is the first of two articles on 
Mach 3 aircraft. The Second will appear 
in next week's issue. ) 


include 
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derstands, for example, that approxi- 
mately 80% of the fonts employed in 
the research and development activities 
in the Air Force are not under the direct 
control of (Deputy Chief of Staff, De- 
velopment) or ARDC but come from 
procurement, construction and military 
personnel appropriations.” 

The Air Materiel Command is re- 
sponsible for preparing Air Force budget 
requests and is the only procuring 
agency in the Air Force. 

Regarding this, the committee noted 
that Air Materiel Command prepares, 
... “budgetary information concerning 
by far the largest portion of the R&D 
operating budget shes having exerted an 
important influence on the character 
and size of the items going into this 
portion of the budget. . . . ARDC may 
contract only on the basis of delegated 
authority from AMC and is subject to 
its review and control of important con- 
tracts and contract terms and _ pro- 
cedures. . . . Present budget categories 
do not provide sufficient flexibility to 
accommodate rapidly changing science 
and technology of air warfare. 

“Nor do they fit the need for a firmer 
foundation of stability and continuity 
of funds for most basic research and 
certain technical developments.” 

The committee recommends that 
R&D managers “should be held respon- 
sible for total costs in major areas of 
performance in terms of results pro- 
duced, not told in detail how their 
dollars should be spent.’ 

It also recommended that research 
and development funds be consolidated 
under ARDC control and that many 
tvpes of development contracts which 
have long been in use and for which 
accurate cost and time estimates can be 
made should be kept separate from the 
research and development funds. 

Another major suggestion was that 
“ARDC should have majot Air Force 
responsibility and authority for deter- 
mining the terms and condition (of 
contracts) . . . and that ARDC should 
be made a procuring activity with all 
of the authority commensurate with 
such a status.” 

The committee said that increased 
emphasis on research and development 
“should be reflected in more favorable 
arrangement with R&D contractors.” 
The law permits a contractor to receive 
a fee of up to 15% of the cost of a re- 
search contract, but the committee said 
that in practice this figure is closer to 
7%. It added: 

“Formulas for computing overhead 
for both profit and non-proft contracts 
are so strict that contractors must regu- 
larly absorb costs that are really essen- 
tial to getting their R&D done.” 

The report also recommended that 
“the Air Force . . . (allow) fees more 
nearly up to the levels now permitted 
by law.” 
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Italy Wins Aerobatic Competition 
In Netherlands’ Military Air Show 


By David A. Anderton 


Soesterberg, Netherlands—Italy’s 
crack 6th Air Brigade Red Devils team 
flew off with first prize in an acrobatic 
competition held as part of a NATO 
airshow here. Host for the show was 
the Royal Netherlands Air Force cele- 
brating its 45th anniversary. The entire 
show was military with all NATO air 
forces participating and NATO air 
chiefs attending. 

USAF made the biggest showing with 
operational units, the Skyblazers acro- 
batic team, a refueling flyby, a Boeing 
B-52 flypast on a round trip from the 
United States and flight demonstra- 
tions by the Lockheed F-104 Starfighter 
and McDonnell F-101 Voodoo. Six 
teams from Belgium, Greece, Italy, the 
Netherlands, Portugal and Turkey en- 
tered the acrobatic competition. 

USAF and RAF teams were not en- 
tered because they are regarded as pro- 
fessionals. First eliminations left three 
finalists: Belgian group under Maj. 
Bladt flying Hawker Hunters; Italian 
Red Devils under Maj. Mario Squarcina 
flving Republic F-84F Thunderstreaks; 
Netherlands team under Capt. N. H. 
Themen also flying Thunderstreaks. 

Finals were actually held July 3 which 
was just as well because low ceilings es- 
timated under 800 ft. plus ground haze 
on the formal show day made acrobatic 
routines almost impossible. The Greek 
team, demonstrating in a pre-show ex- 
hibition, lost the field completely during 
the routine and could occasionally be 
glimpsed performing magnificently sev- 
eral miles from the field. 

Show was excellently planned with 
three separate sections given during the 
day. About a quarter-million spectators 
were on the field when the main dis- 
play began with French Caudron G3 
bomber of World War I flying low over 
the field while an Avro Lincoln and two 
Vickers Supermarine Spitfires of RAF’s 
golden age flew a formation pass above 
the ancient craft. 

Gloster Meteor 8s used by the Dutch 
as target tows flew past in trail towing 
flags of NATO countries, and the show 
was on. It was a flying show all the way. 

USAF Skyblazers and RAF Squadron 
111 shared honors for top performance, 
giving their usual impeccable routines 
new verve with much added smoke. At 
least twice the Skyblazers covered the 
field so thickly it was difficult to see 
the planes on the next pass. 

Weather made the Italian team look 
worse than it had been. Tightness of 
formation suffered and although the in- 
itial part of the routine with six men 


went off hitchless, the second part, 
using five-man formations, was sloppier 
Netherlands team, also flying Thunder 
streaks—which both groups admit pri 
vately is not the ideal airplane for acro 
batics—held formation well laterally, 
but vertical separation was quite vari 
able during flight. Holding on runway 
intersections, used as targets for the 
center of routines by all teams, was not 
as good as other outlifts. Observers 
were impressed by Belgian team flying 
Hawker Hunters. They held good for- 
mation and flew somewhat slower than 
other teams in a lazy sweeping style 
reminiscent of performance of last 
year’s Italian team from the 4th Air 
Brigade. The Belgians were a little 
wide on formation changes but per 
formed in general one level above the 
rest. For windup, they roared across 
the field in a shallow V_ toward the 
official grandstand trailing red smoke 
and broke right and left out of forma 
tion into an opening fan 

Other main points: 
© Lockheed C-130 demonstrating short 
field landing, backing into position, off 
loading 85 Belgian infantrymen with 
equipment and making a maximum 
performance takeoff from the middle of 
the runway. In contrast, the perform- 
ance of a Blackburn Beverley from RAI 
lransport Command which demon 
strated unloading of the Bristol Blood- 
hound anti-aircraft missile left much to 
be desired. The Beverley was met on 
ground by a light vehicle towing a mis 
sile transporter and the missile was 
manhandled out of the cargo plane 
onto the transporter by straining tech 
nicians. 
e Simulated weapons demonstration b\ 
12 Netherlands Air Force Thunder 
streaks. First wave knocked out the 
target completely with inert napalm 
containers and the second wave, after 
slowly orbiting the target twice, -had to 
pull out without firing. Third wave 
made rooftop run-ins in pairs with the 
left-hand man only dropping tanks in 
the target area. 
@eQOne of 12 North American F-100 
Supersabres had the starboard wingtank 
shackle let go partially during takeoff 
run, got off the ground with the rear 
end of the tank oscillating wildly. After 
clearing the area pilot was replaced in 
formation by a 13th Supersabre which 
took off about two minutes after the 
formation. Pilot of the aborted flight 
dropped tanks, returned to the field 
and in landing deployed a drag chute 
which promptly ripped off. He finished 
his landing roll at the far end of the 
runway. 
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between the services by declaring that: 
“There has been an intense research 
and development rivalry as each of the 
services has worked hard to establish 
its future in the air defense, guided 
missile and space fields. . . . This com- 
petitive process (has not been limited 
to) . . . that essential to most rapid 
progress. As a result, the roles and 
missions of the services have become 
competitive rather than complimentary. 
‘This situation has imposed an uddi- 
tional ‘burden on top of the already 
heavy cost of modern weapons. Because 
of it, budget agencies outside the R&D 
management structure have sought to 
reduce costs by themselves intruding 
into the detailed R&D phases of man- 
agement. From the point of view of the 
USAF, the situation has been further 
aggravated by a lack of understanding 
of sciences related to airpower at levels 
of government above the Air Force. 
“We have just gone through another 
national awakening to the importance 
of science and technology. In its after 
math, the President has taken two steps 
of major importance: first, he has pre- 
sented a reorganization plan for the 
Department of Defense, including the 
establishment of the Advanced Re- 
search Projects Agency; second, he has 
appointed a Special Assistant for Sci 
ence and Technology and revitalized the 
President's Science Advisory Commit- 
tee. It is hoped that these steps will 
lead promptly to major improvements 
in military R&D management and that 
the appointment of a number of officials 
throughout the decision-making struc 
ture of the government who understand 
the dominant technologies of our time 
will come about. As the needed im- 
provements in R&D management are 
studied by the higher echelons of the 
government, the USAF has a major 
responsibility to make known its prob- 
lems, needs and recommendations.” 


Needed Philosophy 


In its rundown of the philosophy re- 
quired of top officials, the Stever Com- 
mittee said “Over the long term, it will 
be far cheaper to risk the occasional 
failure of a project than to have ex- 
cessive (control) . . . encumbering the 
program and lengthening radically the 
development cycle. . . . 

“Those who argue that the checks 
and balances of a democratic govern- 
ment require the kind of detailed con- 
trols we have now in military R&D 
must come to realize that either the 
authority for decisions must be , dele- 
gated within over-all policy guidance 
or we will lose the struggle for tech- 
nological superiority. . . . Higher level 
controls cannot substitute for compe- 
tence at the level when the job should 
be done.” 

The group underscored . . . “its be- 
lief that the needed reforms must be- 
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gin at the very top in the legislative 
and executive branches of the govern- 
ment, as well as within the Air Force 
itself.” 

In its discussion of the weapon sys- 
tem concept, the committee said it 
felt that too much emphasis has been 
placed on the systems aspect to the 
detriment of the development of su- 
perior components which, it said, in 
the end govern success of the system. 


Example Problems 


Using the ballistic missile program as 
an example of the problems to be faced 
by the Air Force when it has major 
weapon systems employing new and 
unfamiliar technology, the committee 
said USAF was wise “ . to contract 
for outside technical assistance in the 
management of this program. 

“The committee believes that the 
Air Force program in this field is at 
its present advanced stage largely be- 
cause of the unique competence of the 
Ballistic Missile Division-Ramo-W ool 
dridge-AMC-SAC was combined with 
the authority to package the facilities 
and resources. 

“The committee has not undertaken 
to investigate the current implications 
of the arrangement with the Ramo 
Wooldridge Corp. to the extent that 
is required, but it is obvious that some 
problems have arisen. Time appears to 
be on the side of a satisfactory solu- 
tion, for the reliance of the Air Force 
will change in character. 

“As the Air Force and a large num- 
ber of its contractors gain experience 
and competence in the ballistic missile 
field, the need for outside assistance in 
the technical management will be 
greatly reduced. The Air Force should 
relax detailed management as the con- 
tractors prove to be more capable of 
handling details.” 

The committee also made recom- 
mendation for a new breakdown of 
the tvpes of weapon systems for better 
management. It said: 

“The weapon systems divide them- 
selves naturally into two major cate- 
gories: flying vehicle systems and 
ground environmental (i.e. air defense) 
systems.” At present, the ARDC... 
“separates the management responsi- 
bility for flying vehicles into ballistic 
and aerodynamic systems. This separa- 
tion arose because of the high urgency 
of the ballistic missile program and the 
decision to contract for its technical 
management.” 

To prevent future confusion as the 
differences between aerodynamic and 
ballistic systems becomes less _pro- 
nounced “the committee recommends 
that a vice commander (ARDC) be 
placed in charge of all aerodynamic 
and ballistic systems and under this 
vice commander there be a deputy 
commander for aerodynamic weapon 


systems and a deputy commander for 
ballistic weapon systems. Obviously the 
missions and authority eventually 
assigned to the Advanced Research 
Projects Agency and the National Aero- 
nautics and Space Agency will bear 
directly upon the decisions as to which 
types of weapon systems will be man- 
aged in these different organizations, 
but we presuppose that the Air Force 
will continue to have R&D responsi- 
bilities in both areas.” 
The Stever Committee 
cially critical of the small amount of 
money being spent for research, state 
of-the-art development and the develop- 
ment of weapons of entirely new con 
cepts. This policy, it said, is in direct 
opposition to the recommendations of 
the Scientific Advisory Board’s Riden 
our Report of eight vears ago. The 
Ridenour report said steady advances 
in the technology of air warfare would 
require steady increases in the relative 
expenditures for R&D. 

This was not done, and the Stever 
Report criticized the policy of report- 
ing the overhead costs of installations, 
such as Wright Field and the missile 
test centers, in the research and de- 
velopment budget and creating the 


was espe- 


impression that the pace of research 
and development effort was increasing 
R&D Budget 


The report says that during the 1946 
1950 period, the USAF research and 
development budget was held at an 
inadequate level of about $200 million 
per vear and all attempts to raise it 


failed. It says: “It was claimed that 
there were not enough technically 


trained people to spend more for this 
basic R&D; at the same time, com 
petent technical staffs in industry were 
in the need of work, and the U.S 
Bureau of Labor Statistics was urging 
young people not to go into technical 
schools because there was a glut of 
engineers. 

“With the Korean War, the R&D 
budget rose sharply for about three 
vears and funds available for the actual 
development contracts with industry 
remained about 70% of the over-all 
R&D budget.” This situation, the 
committee said, has since deteriorated 
and now, “during the first year of the 
Sputnik, the over-all R&D budget has 
declined, and the funds available for 
contracts with industrv have dropped 
sharply to under 50% of the total. . . . 
At the same time, the Soviet tech- 
nological threat has been recognized 
and extensive programs are being dis- 
cussed in the U. S. to train more 
scientists and engineers. We are cut- 
ting down on the demand for technical 
people while simultaneously trying to 
increase the supply of such people.” 

In regard to financial procedures and 
requests for funds, “the committee un- 
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off by an actual submarine. “Sub- 
marines,” ‘Thach explains, “are so ex- 
pensive that everyone who needs ASW 
training can’t have a real live target. A 
simulator could provide the answer.” 
@ Better sonobuoys. ‘Thach believes that 
“the field of sonobuoys has hardly been 
scratched. We need something we can 
put into the water and then recover it, 
plus others that are so inexpensive 
there would be no need to recover 
them. There's great room for improve- 
ment to provide sonobuoys with deli- 
cate listening and active (transmission 
of sound waves) capability.” 

¢ Automatic tactical navigation equip- 
ment for ASW search aircraft. Adm. 
Thach, who on occasion flies an S2F on 
scarch missions, wants improved auto- 
matic navigation equipment, possibly 
incorporating a memory system. He ex- 
plains: “As it is now, you get out on a 
search, probably getting sidetracked 
from your original destination on the 
way, go back and forth, and then wheel 
around the ‘datum’ in tight turns. In 
marginal weather, the pilot often loses 
his fix, and then everything is against 
him.” 

e Psychology. Adm. Thach sees a wide 
range of needs for advice from compe- 
tent psychologists. He would like a 
study, for example, of the habitability 
of aircraft as an aid in determining how 
long their crew members can remain at 
peak effectiveness. He would like psy- 
chologists to take a look at how a sonar 
operator works. “Sometimes,” he says, 
“an operator loses his contact at a 
critical time when maybe he shouldn't. 
Possibly a psvchologist could tell us 
what's wrong. Maybe we've been do- 
ing something wrong with him that we 
could change. 

“Right now a sonar operator in a 
(Sikorsky) HSS-1 helicopter can work 
only about 15 min. at a time because 
of all the noise. We'd like to know how 
we could extend this time. 


Lack of Funds 


These are some of Adm. Thach’s 
needs. They are there primarily be- 
cause of the lack of funds normally 
approved for this area by the Budget 
Bureau and, to a lesser degree, Navy's 
reluctance in the past to openly 
acknowledge that it had serious prob- 
lems. 

One top official, not Adm. Thach, 
also eas: Ton that “even in the Navy 
there’s too little recognition of the over- 
all ASW problem. Destroyer people 
think only in terms of destroyers, sub- 
marine people of submarines. Aviation 
people often don’t think about ASW at 
all.” 

In an effort to partially overcome 
the money problem, Adm. Thach hopes 
to arouse industry interest to the point 
where firms will accept “one-dollar con- 
tracts” which would give them a “need 
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to know” and make available classified 
information. Out of such contracts, he 
believes, will come answers to many of 
his problems as well as hardware con- 
tracts for the companies involved. 

The Admiral, with Navy's blessing, 
is actively encouraging industry to send 
their representatives to sea with ALFA 
to get a first hand look at its equipment 
problems. On its first operation in 
April, there were approximately 30 in- 
dustry scientists and engineers aboard 
the Valley Forge. Since then, there 
has been an average of six industry or 
research center representatives at sea 
with the task force each week. 


Industry Interest 


Airframe manufacturers who have 
sent their representatives aboard in- 
clude Douglas, Grumman, Lockheed, 
North American and United Aircraft. 

From the airframe companies, Adm 
Thach expects more than proposals for 
new fixed-wing and rotary aircraft. He 
believes, for example, that their experi 
ence could lead to the design of hvdro- 
skis for small search ships. 

Still another area in which Adm 
Thach needs help is in the field of 
oceanography. Top Navy officials in the 
Pentagon who are concerned with anti- 
submarine warfare as well as their col- 
leagues assigned to Task Force ALFA 
agree that the submarine can never be 


Jupiter Radiation 
Measured During 


Radiation from a Jupiter intermedi- 
ate range ballistic missile during re 
entry was observed and successfully 
measured last May in a test program 
called Operation Gaslight, conducted as 
part of the first recovery test of a full- 
scale Jupiter nose cone, the Army an- 
nounced last week. 

Project emploved photographic, radio- 
metric and spectrographic techniques to 
study the missile re-entry over a spec- 
trum extending from the ozone cutoff 
point of near ultraviolet, through the 
visible spectrum, to the 2.7 micron re- 
gion of near infrared. 

Operation was under the direction 
of the Research Projects Laboratory, 
Army Ballistic Missile Agency, with the 
assistance of Barnes Engineering Co. 
Avco Research Laboratory, Aerojet-Gen 
eral Corp., and Thermal Radiation Lab- 
oratory, Air Force Cambridge Research 
Center. 


Missile Trajectory 


Missile was launched from the Patrick 
AFB firing range at Cape Canaveral, 
Fla., at 1:06 a.m. on the morning of 
May 18. Flight distance was approxi- 
mately 1,500 mi. and flight time about 





Fire Control Study 

New technique for airborne fire con- 
trol systems employing passive detection 
and ranging will be studied for Wright 
Air Development Center by the Guided 
Missile Division of Fairchild Engine and 
Airplane Corp. under a $300,000 con- 
tract awarded last week. System is called 
Pacor and based upon principles used in 
the company’s Padar (Passive Detection 
and Ranging) system which obtains in- 
formation on location of enemy aircraft 
though reception of its radar signals, 
determining azimuth and elevation di- 
rectly and range data by measuring time 
of arrival between direct signal and signal 
reflected from the ground. 











fully conquered until the U.S. has far 
greater knowledge of the ocean and of 
its inhibiting effects on ASW detection 
and classification gear 

When, and if, all the answers are in, 
sonar probably will disappear as_ the 
principal means for anti-submarine de 
tection, possibly being replaced by some 
form of magnetic or clectromagnetic 
detection system. But, in the meantime 
Adm. Thach believes present sonar sys 
tems could be vastly improved if enough 
Navy and industry effort were put to the 


task. 


Photographed 


Recovery Test 


15 min. Two ships stationed in the 
target area northeast of the island of 
Antigua tracked the missile as it rm 
entered the atmosphere at a speed of 
about 9,000 mph. 

Nose cone was recovered successfully 
at the impact point by a Navy recover 
fleet. 


Visible Radiation 


Calculations indicated that the alti 
tude where visible radiation would b« 
gin to be emitted was about 200,000 ft 
Missile appeared near the expected rm 
entry point with a visibility at first about 
as bright as a third magnitude star 
Within three seconds after its appear 
ance, the spot of light had separated 
into three objects 

The brightest light resembled a hug« 
magnesium flare and was assumed to b 
the missile’s booster. Light emitted by 
this object definitely pulsated. Its 
trajectory carried it closely in line with 
the planet Jupiter at one point, where 
it was estimated to be about 1,000 
times brighter than the planet 

Second brightest visible object was 
assumed to be the instrument com 
partment. The actual trajectory of this 
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Navy Asks Industry Aid in ASW Battle 


By Cecil Brownlow 


With Task Force ALFA—Navy is 
seeking urgent help from industry in a 
money-short effort to develop reliable 
equipment that will find, track and de- 
stroy an enemy submarine with reason- 
able assurance of success. 

Navy's push and its willingness to 
finally openly admit that it has a serious 
problem were born from knowledge that 
inissile-bearing submarines are begin- 
ning to slide down Soviet ways and the 
even surer knowledge that the U.S. has 
no reliable means of stopping them in 
time of war. 


ASW Task Force 


The missile submarine—of which 
Russia probably now has three or four 
equipped with air-breathing weapons 
rough] comparable to the 500-mi.-range 
Regulus l—also was responsible for the 
formation of Task Force ALFA. This 
semi-permanent anti-submarine task 
force was ordered into existence last fall 
by Chief of Naval Operations Adm. 
Arleigh A. Burke. It first put to sea in 
April. 

Fighting a grim, often monotonous 
battle off the U.S. Atlantic coast, ALFA 
is attempting to train men and devise 
tactics to a point where the combina- 
tion will at least partially offset the un- 
reliability of available equipment. 

Its commander, Rear Adm. John S. 
Thach, also hopes to come up with new 
and firm proposals as to just what types 
of equipment are needed and, in turn, 
to encourage industry and _ research 
centers to provide recommendations of 
their own 

he greatest anti-submarine problems 
facing ALFA, and the Navy as a whole, 
are those of detection and classification. 
“If I can find him and identify him,” 
Adm. Thach says, “I can kill him.” 

lo “find him,” Adm. Thach believes 
he will need across-the-board help from 
almost every segment of U.S. industry. 

He needs better electronic gear that 
can detect and classify a submarine over 
wide areas regardless of the varving tem- 
perature gradients of the water; aircraft 
and helicopters with greater lift capabil- 
ity and longer endurance; better means 
of communications between the various 
components of the task force; more ac- 
curate visual displays; a better knowl- 
edge of the ocean itself; better training 
devices, and even the experience of 
trained psychologists. 

Ihe snorkel submarine already pre- 
sents too great a problem for the equip- 
ment on hand—and this includes the 
latest sonar devices now reaching the 
fleet or being installed close to the U.S. 
shoreline. Impact of the fast, deep run- 
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ning nuclear submarine that can remain 
submerged indefinitely and fire ballistic 
missiles from 1,500 mi. at sea will multi- 
ply its seriousness and the effort both 
Navy and industry may be called upon 
to expend. Right now, Adm. Thach 
Savs: 

“The black boxes are not good 
enough, and they're not coming fast 
enough to keep up with the advances 
of the nuclear submarine.” 

An official brochure outlining Navy's 
anti-submarine warfare problem in gen- 
eral terms notes that, “Ideally, each 
anti-submarine vehicle should have in- 
tegral ability to detect, classify, track 
and destroy every contact gained.” It 
further notes: 

“Such a capability is not in sight.” 

All means of underwater detection 
used thus far—sound, electromagnetic, 
electrical and magnetic—are limited in 
range and capability. Sonar, the main- 
stay of present ASW equipment, is un- 
reliable at best. Used actively, its sound 
waves searching for a submarine hull 
can be deflected, bent and distorted as 
they strike against layers of water with 
varying temperatures. Employed pas- 
sively—where it only “listens,” hoping 
to detect the screws or household noises 
of a submarine—it picks up and relays 
to the sonar operator all the noises of 
the sea, and they are multitudinous. 


Foreign Noises 


Particularly in the early evening, the 
receiving unit of a listening sonar liter 
ally bristles with foreign noises that can 
mask those of a submarine. Coming in 
loud and clear are the low-throated 
hoots of whales, shrill cries of por- 
poisees, crackling snaps from the feelers 
of schools of shrimp and the thumping 
beat of dogfish that, to the untrained 
ear, sound remarkably like energy pulses 
from a submarine. 

Active sonar also makes little or no 
distinction between a submarine and a 
whale or schools of smaller fish. Mag- 
netic aerial detection gear carried by 
Grumman $2F search planes flying from 
ALFA’s flag ship, the Essex-class car- 
rier USS Valley Forge, is unaffected by 
the water temperature and can at least 
determine whether the contact is metal- 
lic. Its fault lies in range, which is 
severely limited. 

To overcome these restrictions, Adm. 
Thach is ready to receive recommenda- 
tions on and test any principle or phe- 
nomena presented by industry or re- 
search centers which bear hope of suc- 
cess. Areas he would like to have ex- 
plored by private industry include: 

e Range. Appreciably better range for 
both sonar and MAD gear is needed 
now. The problem will be magnified 


when the Soviets send nuclear, missile- 
bearing submarines into the Atlantic 
and Pacific. As an example of the vast- 
ness of the ASW problem, the North 
Atlantic, which could hide a number 
of submarines, has 12 million sq. mi. of 
ocean surface. 

e Maintainability. Electronic equip 
ment that can be easily maintained and 
repaired is vitally needed. 

e Sound frequency study. Thach would 
like to see a thorough study made of 
the sound frequency spectrum, from 
ultra high to extremely low, to see if 
the means and range of detection can 
be improved through adoption of fre- 
quencies not now employed. Navy is 
sponsoring some research in this field, 


but Adm. Thach savs much more is 
needed. 
e Communications. Better means of 


between the various 
clements of an anti-submarine _ task 
force—particularly between a_ surface 
ship or aircraft and a submerged hunter 
submarine—are needed. ALFA already 
has made specific proposals to the Navy 
and industry in this area from infor 
mation gained during its three months 
of operation. Another need highlighted 
by ALFA’s experience is for better 
methods of channeling information 
that has been communicated from a 
search vehicle with a contact to Adm. 
Thach, who must make the final de- 
cision as to what action to take. 

¢ Automatic data display. Adm. Thach’s 
flag plot of the tactical situation in 
training exercises is relatively crude and 
hand drawn. Unless a better method is 
soon found for instantaneous display of 
the situation, giving the relative posi 
tion of task force units and that of a 
“datum” fan “enemy” submarine 

Thach believes the Navy may eventu- 
ally go to closed television circuits. “I 
want,” he savs, “a picture of evervthing 
moving and information that people 
on the spot have that I need to know.” 
e Synthetic trainers, both to instruct 
commanders on the best means of em 
ploving aircraft, surface vessels and 
hunter submarines working as a team in 
search and kill operations and to teach 
pilots, sonar operators, etc., how to 
efficiently handle their equipment 
Navv already has some trainers in this 
field, particularly at the ASW Tactical 
School in Norfolk, but more refined 
svstems are needed. 


communications 


Submarine Simulator 


In a related area, Adm. Thach also 
would like to see the development of a 


simple electronic system that could 
simulate a submarine—one that could 
move, at least synthetically, and trans- 


mit a strong echo similar to that given 
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13 SEC. 


PICTURE SEQUENCE of Jupiter re-entry, timed from moment of first visual sighting, shows rocket casing (center) and instrument packag« 
begin to glow at 10 sec. At 13 sec. (right), the nose cone appeared as a small speck ahead of the rocket case. 
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AT 15 SEC. the instrument package (upper right corner) is breaking up and the pulsating radiation pattern from, the rocket casing is evi 
dent. In final shot, instrament package has vanished. Nose cone is still visible at lower left of photo. 











telemetry ships, the M. V. Sword Knot. 
The instruments used included: 

¢ Barnes Engineering Co. Instruments 
supplied were a cluster of six F-8 aerial 
reconnaissance cameras modified for use 
as spectral meteor cameras with trans- 
mission replica gratings of 300 lines/ 
mm., a four-inch-wide field radiometer 
with a lead sulphide detector and end-on 
photomultiplier photometer, a 35 mm. 
motion picture strip camera equipped 
with a grating and a second camera 
from which flight directions and time 
sequence were recorded. 

® Avco Research Laboratory. Avco sup- 
plied two photomultiplier radiometers 
(two channel and six channel) equipped 
with interference filters to isolate nar- 
row regions of the spectrum. These 
were used to measure predicted gas 
emission bands and the temperature 
of the re-entry bodies. Spectra was also 
recorded for 17 sec. by a 16 mm. 


cine-spectrometer while a second cam 
era obtained color pictures for 12 sec. 
© Acrojet-General Corp. Personal op- 
crated their M28 portable radiometer, 
equipped with a lead sulphide detector, 
which was boresighted with a tracking 
telescope and a 16 mm. motion picture 
camera. A WWYV reference timing 
signal was registered on the radiometer 
record. Clouds limited the recording of 
data to about 10 sec. 

e Air Force Cambridge Research Cen- 
ter. Personnel from the center oper 
ated two photomultiplier radiometers 
mounted and collimated on a_ gyro- 
stabilized Mk.51 gun director, plus a 
4x5 in. Speed Graphic camera equipped 
with a 150 line/mm. transmission 
grating. ‘Two additional cameras, Type 
N-9 GSAP, were boresighted with the 
radiometers on the gun director, one 
equipped with a specific transmission 
grating 


LAS Proposes Press Coverage 


Los Angeles—Proposals that the Insti- 
tute of The Aeronautical Sciences drop 
any attempts to provide even minimum 
facilities for daily press and magazine 
coverage of its technical sessions were 
voiced by the IAS professional staff at 
the Institute’s annual summer meeting 
here last week. 

A staff spokesman for IAS told re- 
porters attempting to cover the session 
that “the IAS council couldn't care less 
if it didn’t get any of this publicity.” 

Few preprints of technical papers 
presented at the meeting were available 
for press use; nor were there any press 
facilities provided at first for coverage 
of luncheon and dinner speeches. 

Several Los Angeles newspapermen 
walked out of the technical sessions 
when it was evident that no copies were 
to be available of papers presented. 
Later IAS made provisions for a press 
table at luncheon and dinner speeches. 
But the Los Angeles press corps refused 
to accept the Institute staff's sudden 
hospitality and covered the speech of 
Asst. USAF Secretary Richard Horner 
from other positions in the room. 

Two prominent aviation writers for 
Los Angeles papers, Marvin Miles. of 
The Times and Tow Towers of The 
Examiner, told Aviation Weex they 
planned to write public criticism of the 
IAS press policy in their newspaper col- 
umns. 

When queried by Aviation WEEK 
on the LAS policy statement made by 
the professional staff member, S. Paul 
Johnston, director of the Institute, said: 

“This was overstating the case, What- 
ever press policy has been made I have 
made it. In principle we are not seek- 
ing press publicity or any publicity at 
all.” 

Johnston said he would bring the 
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matter of press coverage and attendant 
economic matters before the Council 
during the current summer meeting. 
Relations between the professional 
staff of IAS and the working press at- 
tempting to cover IAS open technical 
sessions had been growing steadily 
worse during the past vear. Earlier 
flare-up occurred at the Denver space 
symposium last March sponsored jointls 
by IAS and the USAF Office of Scien- 
tific Research. USAF flew a special planc 
to Denver with daily newspapermen and 
magazine writers to cover the confer- 
ence which drew a record working press 
attendance for an affair of this type. 
However on arrival in Denver it was 
found that no copies were available for 
many of the highly technical papers to 
be presented and only a single copy was 
available for the remainder. Due to the 
efforts of USAF personnel, a duplicat- 
ing machine was procured and copies 
eventually made for the working press 
Written protests on the Denver situ 
ation were sent to the IAS staff by 
Aviation Week, the Associated Press 
and New York Times. It also stirred 
talk of a formal protest to be made at 
the Aviation Writers Assn. convention 
in Houston last month, but the matter 
did not reach the convention floor. 
Los Angeles newspapermen expressed 
resentment over the LAS press policy 
at the summer meeting. ‘They noted the 
irony of the fact that the aircraft, mis 
sile and space technology companies 
that financially support the Institute are 
constantly after newspapermen and 
technical magazine writers to write 
about their new technical developments 
but that when they are discussed in LAS 
meetings virtually no effort is made to 
provide for press coverage. They also 
pointed out that the current IAS staff 


attitude of indifference to outside press 
coverage was unique among all the 
major professional technical societies, 
most of whom provide extensive press 
facilities for major conferences 


News Digest 





Douglas Aircraft Co.’s Santa Monica 
Division will reduce employment from 
its present 25,000 to 20,000 persons by 
Dec. 1. Work force will be reduced 
at average rate of 235 per week. Rapidly 
diminishing backlog of DC-6 and DC-7 
series transports has necessitated the 
reduction. Stages of production and 
union seniority agreements will deter 
mine basis of layoffs. Included in the 
5,000 are production and some clerical 
workers. No engineers are included 


Atlas intercontinental ballistic mis 
sile equipped with a main sustainer 
engine and two boosters was static 
tested last week at Cape Canaveral 
This was the first time that an Atlas 
housing all three engines had been 
tested. Test, which lasted approxi 
mately 20 sec., indicates that a launch 
ing of the first fully powered Convair 
missile will probably be attempted soon 


Bristol Type 192 helicopter, powered 
by twin Napier Gazelle turbine engines 
made its first flight at Bristol Aircraft 
Ltd. Weston Division field 


West German decision on selection 
of new fighter equipment will not be 
made until October, according to De- 
fense Minister Franz Josef Strauss 


Airways Modernization Board last 
week signed $1.4 million contract with 
Radio Corp. of America to develop 
and provide experimental automatic 
ground-air-ground communication sys 
tem (AGACS). RCA won out over 13 
other competitors in recent AMB com 
petition (AW June 30, p. 19) 


Tennessee Gas Transmission Co. has 
tiansferred controlling interest (93.4% 
in Grand Central Rocket Co. to Petro 
Tex Chemical Corp. of Houston, ‘Texas 
A major producer of butadiene, Petro 
Tex is jointly owned by Tennessee Gas 
Iransmission and Food Machinery & 
Chemical Corp 


Air Force last week fired its second 
Thor Able test vehicle bearing a live 
mouse over 5,000 miles from the USAI 
Missile Test Center, Cape Canaveral 
Fla. First flight of the vehicle employ- 
ing a Thor first stage plus the second 
stage Vanguard was in April (AW April 
28, p. 37). Air Force hoped to recover 
the mouse alive in the scaled-down 


ICBM nose conc 








WHEREVER MAN FLIES 


_ ep Sikorsky HSS anti-submarine helicopters feature automatic flight stabilization 
using Hamilton Standard electronic components. More than 50 types of turbine or iia» 
rocket powered aircraft and missiles also use Hamilton Standard equipment, propellers, or ——— | 
electronic devices because of Hamilton Standard’s leadership in design and production. R A 


Propellers Starters * Air Conditioning Systems * Fuel Controls * Valves * Pumps * Electronics 
HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 
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Senate Fiscal Group Plans MATS Study 


Survey could precipitate MATS showdown; tariff 
manual puts service’s U.S.-Paris rate at $91. 


By Ford Eastman 


Washington—Senate Subcommittee 
for Defense Department Appropriations 
served notice last week that it will take 
a searching look at Military Air Trans- 
port Service policy and practices before 
approving funds requested for Fiscal 
1959. 

Sen. Dennis Chavez (D.-N. M.), sub- 
committee chairman, submitted a list of 
16 questions to Dudley C. Sharp, Air 
Force Assistant Secretary for Materiel, 
which could precipitate a showdown in 
the long-standing controversy between 
MATS and civil carriers over transpor- 
tation of Defense Department passen- 
gers and cargo. 

Sen. Chavez told Sharp that the sub- 
committee has received a great number 
of complaints from air carriers concern- 
ing practices of MATS in letting cargo 
ind passenger contracts as well as com- 
ments on the prices MATS has been 
paying commercial air carriers. 

Earlier, the House Military Opera- 
tions Subcommittee, headed by Rep. 
Chet Holifield (D.-Calif.) said that 
MATS, by running a scheduled airline 
for overseas operation, “was in effect 
pre-empting a held which should be oc- 
cupied by commercial air carriers” (AW 
June 30, p. 31). 


MATS Revenue 


Beginning July 1, MATS was placed 
on an industrial fund basis under which 
it charges agencies for its service. It is 
estimated that revenues produced by the 
program will amount to $300 million in 
Fiscal 1959. 

Coinciding with the program, MATS 
published a tarift manual in which it 
detailed its rate and charges applicable 
to government and quasi-government 
agencies as common users and those not 
entitled to common user rates. Com- 
mon user rates are far below commercial 
airline rates, while those not entitled to 
the common user rates must pay a 
higher tariff. 

For example, the fare for a MATS 
passenger between the U. S. East Coast 
and Paris is $91. Commercial airline 
passengers between New York and Paris 
must pay $455 first class, $335 tourist 
class or $272 for economy class. 

From Tokyo to the U. S. West Coast, 
the common user fare on MATS is 
listed at $132. First class fare from 
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l'okvo to the West Coast on commer- 
cial airlines is $650, tourist fare is $488. 
From Hawaii to the West Coast on 
MATS, the fare is $48 as compared with 
$178 first class and $133 tourist on com- 
mercial airlines. 


Typical Fares 


Other typical fares charged common 
users of MATS between the U. S. and 
overseas points include: 

e East Coast-Bermuda $20 passenger 
fare; cargo rate is 69 cents per pound. 
e East Coast-Argentina $33 and $1.13 
for cargo. 

e East Coast-Frankfurt, Germany, $96 
and $3.37. 

e East Coast-Madrid $92 and $3.21 

© Miami-Rio de Janeiro $130 and $3.62. 
@ West Coast-Anchorage $29 and 96 
cents. 

@ West Coast-Manila $152 and $5.17. 
¢ Miami-Puerto Rico $29 and 80 cents. 

The MATS tariff report explained 
that to compute fares not listed under 
the common user class, the nautical 
mileage should be multiplied between 
the two desired points by $.031 for 
passenger fare and by $.0001 for the 
cargo rate per pound. For transporta- 
tion of persons and property which do 
not qualify for common user rates, the 
rates are similar to standard airline 
tariffs. Common user hourly rates for 
agencies chartering MATS aircraft are 
listed as follows 





MATS Contracts TWA 

Washington—Military Air Transport 
Service (MATS) last week contracted 
Trans World Airlines to fly 52 west- 
bound transatlantic charter flights from 
Frankfurt, Germany, to the U.S. East 
Coast during July. The contract, one of 
the largest peacetime airlift orders 
awarded a single carrier, involves the 
movement of more than 3,500 military 
personnel and their dependents from 
overseas bases to New York's Interna- 
tional Airport and McGuire Air Force 
Base. 

TWA pointed out that the military 
charter contract came at a time when 
westbound tourist traffic is at a seasonal 
ebb. The airline also noted that the 
contract “demonstrates the flexibility of 





a scheduled carrier to accommodate its 
1: ces to military detense traffic.” 








@ Boeing C-97, $319. 

@ Lockheed C-121], R7V, $434. 
¢ Douglas C-124A, $345. 

@ Douglas C-124C, $396. 

© Douglas C-133, $1,149. 

¢ Douglas C-118 R6D, $306. 

Because of the complaints received by 
his subcommittee, Sen. Chavez told 
Secretary Sharp he wanted facts con- 
cerning MATS practices to be placed in 
the record and that later outside wit- 
nesses, such as the Air Transport Assn 
and Air Line Pilots Assn., would be 
called upon to testify. 


Chavez’ Questions 

The questions Chavez asked Sharp 
to prepare answers to are: 
e “How much commercial air carrier 
transportation does MATS propose to 
purchase in the future? «I ask this ques 
tion in the light of our committee re 
port last year when we set a formula for 
MATS of 40% passenger and 20% 
cargo purchase from commercial air 
carriers. 
e “Does MATS presently have any price 
standard and does MATS have anv data 
on what is compensatory for a carrier to 
charge per passenger mile, per ton mile 
and per plane mile, depending on the 
type of equipment employed? 
e “How does MATS propose to let bids 
in the future? Are vou going to con- 
tinue the three month bid period or are 
you going to lengthen it to one year? 
e “Does MATS have any formula for 
distributing its commercial require 
ments so that virtually all of the busi- 
ness does not end up in the hands of a 
few large carriers? Is it not in the inter 
est of the airlift potential to distribute 
MATS requirements equitably? 
e “Does MATS have any compelling 
reason for demanding pressurized equip- 
ment for personnel when several hun 
dred non-pressurized planes are pres- 
ently in commercial use domestically 
and several international carriers still 
use non-pressurized DC-4s? 
e “MATS claims its fleet must be con- 
stantly exercised. How manv hours does 
this mean per day? Have vou ever con- 
sidered a live exercise of the Civil Re- 
serve Air Fleet, and how do you expect 
it to perform if you’ve never had a live 
test? 
e “MATS testimony indicates that its 
main function is to support the Stra 
tegic Air Command. Do you need 800 
stewards and stewardesses to accom- 
plish this mission? 
e “With reference to the new indus- 
trial” fund rates, reported to be ap- 
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proximately 2.07 cents per mile, how is 
that figure arrived at? What costs are 
included in computing it? Itemize 
those elements in those costs, and also 
those that are not included. 

¢ “How much do you anticipate the Air 
Force Industrial Fund will take in dur- 
ing Fiscal Year 1959 from the operation 
of MATS? 

e “In carrying out the recommendations 
of the Hoover Commission, has the De 

fense Department set up a single man 
ier for transportation? Why was the 
trafic management responsibility for air 
transportation given to the operating 
wency, MATS? 

e “By setting up the Industrial Fund, 
will there be a tendency on the part of 
Defense to use MATS aircraft with 
their lower rates in preference to com 
mercial carriers? 

e “Since MATS has now gone on to an 
industrial fund does this mean 
there are no longer any appropriations 
required for the transport operation of 
MATS, in view of the revenue expected 
to be taken into the fund? 

e “Is the Air Force concerned about the 
plight of the major cargo carriers now 
facing a financial crisis? 

e “In view of the great increase in civil 
air carrier airlift capacity, what plans 
are being made by the Air Force to pre- 
serve the national defense, the airlift 
capability of the present civil airfleet? 

e “What plans are being made to assign 
more business to the commercial air 
carriers to assist them in buving modern 
long-range aircraft at no expense to the 
taxpaver, augmenting our total 
national airlift capability?” 


basis 


while 


Civil Complaints 


The civil air transport industry has 
long complained that MATS is operat- 
huge world-wide scheduled air 
transport system and, in many instances, 
competes directly with scheduled civil 
ian carriers 

Stuart G 


ng a 


lipton, ATA president, 
testified before the Senate Commerce 
Committee earlier that MATS diverts 
in estimated $100 million annually in 
revenues from commercial airlines and 
that even a greater diversion may de 
velop. The bulk of MATS traffic moves 
on routes that duplicate those certifi- 
cated to U. S. flag carriers, he added, 
ind-its trafhe volume has doubled be- 
1954 and 1957 to 771 million 
ton miles 


MATS vs. Flag Lines 


In 1956, Tipton said, the two largest 
American flag carriers, Pan American 
ind Trans World, operated a total of 
53 million revenue plane miles over th 
\tlantic, while MATS flew 62 million 
plane miles. During the same vear in 
the Pacific, Pan American and North 
west Orient Airlines flew 26.8 million 
revenue plane miles as compared with 


tween 
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40 million plane miles operated by 
MATS 

Besides diverting traffic 
mercial airlines, the industry claims that 
government operated air transport serv- 
ices are too costly, divert attention from 
MATS primary mission to provide air 
lift support to combat forces and reduce 
emergency airlift capacity 

Commercial air carriers 
transportation by MAT'SS be 
only after civil airlines have 
utilized. This, they claim, 
airlines in purchasing equipment, based 
on anticipated business volume; provide 
more aircraft that would be available 
to the Defense Department in the event 
of an emergency, and still leave a siza- 
ble volume of trafic to MATS. The 
carriers contend that it also would re 
duce over-all costs to the government 
and ensure that MATS equipment 
would be readily available for its pri 
mary mission to provide airlift for imi 
tial emergency combat deployments and 
other military requirements 


USAF Testimony 


Sharp told the Senate Defense Ap 
propriations Subcommittee that he b« 


from com 


urge that 
authorized 
been fully 
would aid 


lieved the defense posture would be 
weakened if MATS readiness 
Mmssions Were 


seriously 
to Carry 
in any reduced 

He said today’s emergency airlift re 
quirements must be met with today’s 
resources and that the combined mili 
tary and cargo fleets fall short 
of the needs. Recent estimates of 
emergency airlift requirements made 
by the Joint Chiefs of Staff 
steadily rising trend, Sharp 


out 
way 


emergency 


civil 


show a 
testihed 


Napier Proposes 
By L. L. Doty 


Washington—Plans to expand the 
useful life of the Douglas DC-7 and to 
broaden its appeal in the used-planc 
market by converting the aircraft to 
turboprop power are being pushed by 
Aircraft Supply Co. of Washington 
neern over th 
used-plane market AW 
the program is attracting 


Because of industry c 
depressed 
July 7, p. 26 
strong attention among airlines secking 
an outlet for their surplus aircraft. As 
U. S. representatives of D. Napier and 
Sons, British aircraft engine manufac 
turer, Aircraft Supply is sponsoring th« 
ipier Eland 


1S the 


conversion plan with the N 
axial-flow turboprop engin 
powerplant 

Douglas 
asked to undertake 
should the sales program catch on, has 
feasibility of re-equip 
with several types ot 


new 


would be 
ictivities 


Aircraft, which 


conversion 


considered the 
ping the DC-7 
turboprop engines as a means of put 
ting the airplane back into competition 


He added that the deficits are primarily 
in cargo airlift. He told the subcom 
mittee expansion efforts in the airline 
industry are mainly in the passenger 
carrving area, whereas wartime demand 


are for cargo airlift capacity 


Economic Role 


Sharp said that it is only througl 
the MATS fleet—which is primarily a 
cargo Carrier in but it is al 
capable of troop movement or aeromed 
ical evacuation—that the wartime carg 
deficits can be held to manageable lev 
cls. He added that the Air 
consistently held that attainment of 
uircraft utilization rate 
assured only if the 
yperating in peacetime within 
of the higher rate necessary in an eme1 
gency “We feel,” he said, “that 
MATS’ current utilization rate, if am 
thing, falls short of 
peacetime rate.’ 

Ope! iting the aircraft and the 
Sharp said uirlift 
It represents good managt 
ment and economical use of the taxpa' 
t's dollar to turn this capability int 
neeting peacetime airlitt needs of th 
Defense Department, which oth 
he said, would have to be met by fur 
ther if the taxpaver’s dollar 

Sharp said that during Fiscal 
n estimated $69.8 million in trafh 

s contracted with commercial carrier 
ind 


wartime 


Force ha 


the emergency 
can be system 


reat h 


such a reasonabk 


tem produces an 


capability 


} 
+ 
outiays 


transportation of 
his amount, he said 
of MATS 


*f its cargo operation " 


passengers 
represent 
passenger Operation 
compared with the 40% passenger and 
2 urged by Congress 


Turboprop DC-7 


AVIA 


idy to cooperate 


Ihe manufacturer indicated to 
rion Weex that it is r 
on the Napier project once a firm 
ket for the converted DC-7 has 
established 

As vet, the proposed project has not 
ittracted any takers. Aircraft Supph 


convinced however that onc the 


mal 


been 


problem of an upply of aircraft 
program vill 
ot both the 


becomes widespread the 
draw the 


ind 


ictive support 
lines manufacturer is an 
tant means of relieving glutted 
plane market 

In its prog 
ing the powering of the 


wav of stretching the airplan 


+} 


Tam, it mpan 


long 


period tf off 
iwainst turbine 
coming off the 
phasizes the 
through improve 
craft presenth 
Cost of « 
estimated $1] 
that the 


engineers 


ILTCC repow 





with turboprop engines without any re- 
design of wings or airframe. 

Block speed of the converted aircraft 
powered with the Eland turboprops is 
estimated at 350 mph. by Aircraft Sup- 
ply as compared with a 300 mph. block 
speed of the piston powered DC-7. 

The company estimates that an in 
creased revenue potential of $500,000 
per year per aircraft will result with the 
50 mph. speed increase at 3,000 hours 
annual utilization with a revenue rate 
of 6 cents per seat nile 


Operating Costs 

In estimating direct operating costs 
of the Eland-powered DC-7, these basic 
assumptions have been used 
e Fuel costs will ran 14 cents per gallon 
for kerosene and $7 per gallon for on). 
e Eland engine labor and maintenance 
material will average $60 per aircraft 
hour 
¢ Pilot and copilot pay will be increased 
by $2 per hour due to higher block 
speeds 
¢ Depreciation rate of seven years at a 
15% residual value has been adopted 
for the purposes of figuring costs. The 
seven-vear service life has been set as 
a standard depreciation rate for the 
scheduled airlines by the Civil Aero 
nautics Board However, American 
Airlines has complained to the Board 
that the extended life would increas« 
its “exposure to retirement loss’ on a 
portion of its DC-7 fleet by “over $17.5 
million” because of the airline's plans 
to retire the entire fleet by 1961 

Napier Eland engine costs have been 
estimated by Aircraft Supply at $160.75 
per hour. Direct operating costs of the 
present DC-7 minus and fuel 
costs and tax and depreciation expense 
is figured by the company at $157.80 
per hour. By combining the two figures, 
Aircraft Supply arrives at a direct op- 
erating cost of the Eland DC-7 of 
$318.55 without the depreciation fac- 
tor. 

For purposes of estimating deprecia- 
tion costs, the company assumes a book 
value of $2 million for the present 
DC-7. This, coupled with the $1 mil 
lion conversion cost, gives an adjusted 
book value of $3 million. Annual de 
preciation, therefore, amounts to $364, 
300 after taking into account the 15% 
residual value of $450,000. 

At a depreciation cost of $121.43 per 
hour, total Eland DC-7 clirect operating 
costs are placed at $439.98 per hour 
compared to $453.60 per hour for the 
present DC-7. 


engine 


Cost Comparison 


Based on purchase price of the air 
plane, direct operating costs between 
the present DC-7 and the converted 
model are compared this way: 

@ At a purchase price of $350,000, the 
present DC-7 direct operating costs 
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are set at $1.25 per mile compared to 
$1.06 per mile for the cony erted plane 
at the same purchase price plus con- 
version costs of $1 million 

e Direct operating costs of $1.34 per 
mile are established for the present 
DC-7 costing $1 million compared to 
$1.14 for the Eland DC-7 at the same 
purchase price plus conversion costs. 
Some brokers estimate that $1 million 
is close to the top price DC-7s will 
draw in today’s market 


Napier recently converted a Convair 
340 to turboprop power and is pres 
ently conducting an extensive sales 
campaign throughout the U. S. and 
Europe in hopes of marketing th: 
revamped model. Aircraft Supply 
mates converson costs of either 
Convair 340 or 440 at $400,000 

As in the case of the DC-7. the 
company points out that, as the book 
value of the Convair is reduced, levels 
of direct costs will decline 


USAF Surveys Viscount Crash 


By Robert H. Cook 


Washington—Positive control of all 
military and civil IFR and VFR flight 
procedures by one agency was urged 
last week by Ai investigators 
who blamed inadequate air traffic con 
trol procedures and radar surveillance 
equipment for the May 20 mid-air 
collision of a Capital Airlines 
count and a National Guard 
Brunswick, Md AW Mav 26, 

A comprehensive military study of 
the accident, which took the lives of 
11 persons aboard the airliner and a 
passenger of the jet, was prepared by 
USAF’s Aircraft Accident Investigation 
Board and followed closely on the heels 
of a Civil Aeronautics Board investiga- 
tion conducted by Vice Chairman 
Chan Gurney (AW July 7, p. 35 

Major recommendations made bv the 
military after its investigation 
e System which permits VFR and IFR 
flights in the should be 
changed to provide positive control of 
both by one agency 
e All air trafic control and detection 
equipment such as radar should be 
combined for the use of one agency 
e Government committees established 
for the purpose of improving control 
of air traffic and safety of flight should 
be required to accelerate their activities. 
e Action should be expedited on the 
development, procurement and installa 
tion of anti-collision warning devices 
permitting automatic detection of the 
proximity of other aircraft, calculation 
of the rate of closure and indication of 
the course to avoid collision 
e Ground radar equipment should be 
improved so that altitude as well as 
azimuth can be determined. 
® Rules should be established to pro- 
vide adequate visibility standards 
e Air Force planes offering small re 
flective capability should be equipped 
to present a better radar reflection. 

e All aircraft should be painted with a 
conspicuous substance that reflects 
light, to assist in visual perception 

The report scored the “inadequacy 
of existing air trafic procedures which 
allow two or more aircraft to occup\ 
the same airspace at the same time and 


| orTrcee 


SaTHic iTCa 


which relies primarily on the ability of 
individual pilots to see and avoid onc 
another.” The report said a contribu 
ting factor to the accident was the 
inadequacy of radar equipment serving 
high density trafic airwavs in the 
Washington-Baltimore area. The mii 
tarv board also listed visibility restric- 
tions in the Viscount and difficulty in 
observations from the jet trainer at 
“wide starboard angles” along wit! 
‘complacency and/or 
sumptions by pilots that IFR clearance 
provides collision immunity even under 
VFR conditions.” 

The Air Line Pilots Assn., 
expected to release results of its own 
investigation apparent), is m 
general with the« 
report and the Air Force board 

Although several eve witnesses told 
the CAB the T-33 seemed to | 
wertaken the Viscount, the Air Force 
investigation that the two 
planes were flying at approximately the 
same speed of 240 knots and collided 
it a horizontal angle of “as little as 
30 degrees.” CAB inves 
estimated the to be 
as much as 45 degrees, and ALPA 
believes the jet trainer was flving about 
40 knots faster than the airliner 

Ihe Air Force board said the T-3; 
“probably” approached beneath the 
number two propeller of the Viscount 
just bevond the “natural” visibility 
level of 10 degrees below the horizon 
for the airline pilot. Placing the Vis 
count about 20 to 30 degrees above 
the starboard side of the jet, the mili- 
tary said the visibility of the T-33 pilot 
restricted by his P-4 helmet and 
the front seat headrest 

With the jet trainer in a shallow 
climb of 1,000-1,200 feet per minute, 
the angle of vertical collision could 
have been 10 degrees, the Air Force 
said. Capt. Julius McCoy, pilot and 
lone survivor of the accident, was un- 
able to recall either his speed or rate 
of climb in testimony before the CAB 

ALPA contends, on the basis of a 
study of speeds, angles and eve witness 
testimony that the National Guard 
plane made an approximate right bank 
of 15 degrees into the airliner. 
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Boeing Rolls Out First American Airlines 707 


American Airlines’ first Boeing 707 


jet transport is rolled out at Boeing Airplane Co. Transportation Division plant. 


Aircraft, first of 


American’s 30 jet aircraft on order, is scheduled to fly in August and will be tested in CAA certification program. Seven others now ar 
being completed on Boeing assembly line. By April 1, 1959, American expects to provide transcontinental jet service. 


y " 
New York-San Juan 
Fare Probe Ordered 
Washington—F ares charged by East- 
ern Air Lines, Pan American World 
Airwavs and Trans-Caribbean Airways 
veen New York/Miami and San 
n, Puerto Rico, will be investigated 
the Civil Aeronautics Board. 
Recent CAB action in granting Pan 
American and Eastern 6 fare in 
creases for first class and tourist fares 
over this route was strongly opposed by 
the Commonwealth of Puerto Rico. The 
followed up the fare increas¢ 
reduce their “thrift 
New York to San 
Juan from $52 l'rans-Carib- 
bean, which has been offering a $45 
fare between these points, said the re 
if granted, would constitute un 


Carric®rs 
with 
ISS fares 


requests ft 
from 
50 to $45. 


quests, 
fair competition and called for an in 
vestigation 
Vice Chairman Chan Gurney cast 
lone dissenting vote for a full in- 
gation of the rate structure, saving 
hat he believed the fare was 
ustified by the over-all earnings rate 
of the two carriers and that the third 
class reduction reasonable as a 
means of competing with a third carrier 
in the New York-San Juan market. He 
said he viewed the Board’s action in call- 
ing for an investigation as the adoption 
of a “strange precedent by instituting an 
investigation when carriers reduce their 
fares to meet competition.” 
Questioning the “unusual timing” of 


imcreasc 


Was 
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the Pan American and Eastern reduc 
tions, member G. Joseph Minetti con 
curred in the Board action with the ob 
servation that “presumabh the $45 
if sub 


increases in ¢ é cate 


fare is only economically fe 
sidized by fare 
gories of Service 

Minetti, along with 
J}. Hector, opposed the granting of the 


Ac 


member Louis 


carriers in the 
\W hile 


Board's 


© increase to the 
Service to Puerto Rico (¢ 

Hector concurred with the 
decision to investigate first and tourist 
class fares, he objected to investigation 
of the $45 thrift fare, declaring that 
there were no grounds which t 
judge the reduction as unjust or 


sonabl 


AMB Delineates 
Taxi Control Needs 


Washington—Representatives of 24 
avionics manufacturers attended a brief 
ing session last week outlining Airwa\ 
Modernization Board’s 
sign competition to s¢ lect a contracto 
to develop an experimental Taxiing and 
Kouting of Aircraft Coordination 
Equipment called TRACI 

Equipment is intended to speed the 
flow of ground traffic at the airport 
particularly during peak load and poor 
conditions, by giving ground 

a display of all aircraft on 
ing pilots 


unreca 


upcoming d 


visibility 
controller 
runwavs 
taxiing instructions (AW 

Fifteen of the companies represented 


and taxi-strips, giv 
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Proposals are due at AMB headquart 
in Washington by Aug. 11, at 5 pu. 
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of all vehicles opel 
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control 
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port visual aids 

© Visual aids con 
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SPEP DIT Ga 
PRODUIT aAM 


AHEAD -OF-SCHEDULE production of Boeing 707 jetliners 
reflects the efficient manufacturing techniques developed by 
Boeing while producing more than 1600 large multi-jet aircraft 
...more than any other company in the world. Boeing methods, 
superior design experience and new facilities combine to pro- 
duce outstanding jet aircraft. Boeing KC-135 jet transport- 
tankers, built in this same plant, are setting Air Force rec- 
ords for minimum maintenance and maximum reliability. 


2 


SUS-ASSEMBLIES completed in a huge new Transport Division facility are fed into final assembly area. 
In every phase of production, unyielding standards of quality control are adhered to rigidly. Incorporated in 
the 707, and the shorter-range 720, are all the benefits of Boeing’s 10 years of multi-jet production experience. 





INFINITE CARE assures assembl SLEEK 707s ROLL OUT AHEAD OF SCHEDULE. Within months they'll 
and production at the same hi h enter commercial service. By that time, Boeing multi-jet transport-type aircraft will 
level as advanced Boeing design. Ey. have logged more than 200,000 hours of flight experience. The 707 and the 720 will 
ery step, every detail, is checked, provide airlines with a family of jetliners loaded with passenger appeal, and de- 
double-checked, and checked again. signed and built for profitable operations on short, medium and long-range routes. 


These airlines already have ordered models of the Boeing family of jetliners: SIO FE aa he 


AIR FRANCE * AIR INDIA * AMERICAN © B.O.A.C. * BRANIFF * CONTINENTAL * CUBANA 
LUFTHANSA * PAN AMERICAN ¢ QANTAS * SABENA * SOUTH AFRICAN * TWA * UNITED « VARIG Family of jet airliners 

















Airline Traffic—12 Months Ending March 31, 1958 


Revenue 

Passenger load 
Miles Factor 
(000) G 





Revenve to 
Available 
Ton-Miles 


Total 
Revenue 
Ton-Miles 


Revenue 
Passengers 


U. S. Mail | Express Freight 
' 


DOMESTIC TRUNK 
American 
Braniff 
Capital. . 
Continental 
Delta 
Eastern 


19,640,418 
| 3,256,616 
5,687,252 
1,140,315 
4,346,443 
11,212,031 
3,228,718 
787 ,628 
4,789,581 

| 12,591,714 
28,924,213 
2,825,729 


8, 588,088 
1,441,215 
2,516, 108 
513,14) 
2,781,245 
5,133, 507 
579,710 
288 , 986 
2,438,318 
6,666, 601 
9,009,838 
974,104 


83,425,885 593,685,850 56 
5,488,673 95,817,125 47 
4,726,298 163,070,970 47 
1,668,266 40,123,700 44 

10,038,661 145,580,307 53 

15,102,422 450,068,453 48 
5,268,197 94,874,949 48 

816,43! 32,722,554 40 
9,793,155 110,030,497 49 

25,025,736 402,499,045 55 

58,378,694 545,220,829 56 
2,730,761 | 67,696,710 52 


7,489,875 
2,043,863 
4,054,725 

840,371 
2,680,211 
7,813,842 
National 1,337,368 
Northeast 836,179 
Northwest 1,413,699 
Transworld. 4,605,272 
6,323,853 
1,258,708 


5,012,492 
891,777 
1,566,834 
383,243 
1,334,251 
4,342,698 
883,966 
321,583 
987 , 456 
3,736,509 
4,673,278 
640,491 
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Western**.. 


INTERNATIONAL 
AAXICO* 
American 
Braniff 
Caribbean-Atiantic 
Delta 
Eastern 
Mackey 
National 
Northwest 
Pan American 

Alaska 


3,561,521 
933,761 
39,462 
555,713 
1,143,991 
32,676 
458,335 
7,513,848 


14,639,955 
11,764,746 
1,774, 962 
9,834,558 
50,119,690 
2,156,225 
6,810,153 
48,711,994 


133,346 
46,800 
232,832 
69, 426 
342,113 
89, 540 
81,753 
121,517 


103,370 
96,721 
16,367 
82,393 

463,522 
18,659 | 
58 , 560 

267 ,012 


148,089 
202,602 
18,888 
87,989 
1,114,645 


110,728 
12,489,215 


51,721 
217,167 


Onc aeana — 
~—Ae20n 0 — 


65,417 73,263 425,415 2,547,031 | 10,570,685 


Atlantic 
Latin America 
Pacific 


1,108,698 
1,216,617 


1,461,063 
1,303,038 


14,105,786 
4,651,139 
12,181,917 


25,796,136 
51,040,725 
17, 146, 469 


194,149,175 
181, 326,081 
135, 293,513 


272,269 
138,199 
2,047 


1,018,815 
171,957 
12,625 


24, 571,233 
45,366,703 
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4,849,383 
44,132,570 


Panagra 764,393 
Resort 
Trans-Caribbean* 
Transworld 
UMCAT 

United 

Western** 


o-@s ea@ 


98, 579,021 

91,477 
28,058,654 
2,310,961 


8, 256,163 
27 , 468 
818,799 
49,078 


287,915 762,971 
1,880 618 
101,578 253,403 
13,397 20,832 


10,201, 280 


1,341,244 
7,377 


o-oo 
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LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Pacific 
Piedmont 
Southern 
Trans-Texas 
West Coast 


183,722 
76,250 
88 ,655 
733 , 595 


7,915,877 
3,618,647 
2,561,181 
6,974,973 
2,750,923 
8, 283, 206 
11,228,995 
6,927 , 306 
7,549,146 
8,555,921 
3,981,603 
2, 802,906 
4,559,892 


77,920 
36,217 
25,020 
61,789 
26, 660 
81,696 
110,536 
67 ,364 
76,477 
84,736 
38,912 
54,966 
46,253 


447,706 
163,248 
126, 188 
227,419 
168,114 
429, 637 
679,57) 
408,918 
351,011 
407, 147 
214,244 
242,342 
259,118 


103,940 
52,979 
49,420 | 
215,549 
35,130 
72,808 
262,412 
136,888 
118,557 
164, 288 
112,537 
164,925 
62,500 


189, 166 
28,641 
24,668 
90,628 
161,333 
158 , 009 

357, 670 
180,344 
55,771 
109, 455 
123,906 
95,935 
26,181 





252,385 


170,379 
81,842 
162,265 
15,574 
290 , 937 
66,065 
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HAWAIIAN 
Hawaiian 
Trans-Pacific 


1,450,776 
117,922 


6,524,038 
2,257,740 


49,364 
14,453 


61,094 
27,326 


406, 675 
189,708 


CARGO LINES 
Aerovias Sud Americana 
Flying Tiger 
Riddie.... a 
Seaboard & Western* =>. fh 
Slick... ; 63,199 


8,670,524 | 8,670,524 
88, 408,073 |139,729,775 
1,964,103 | 20,323,701 
17,642,983 | 50,037,522 
38,648,573 69,217,002 


324,340 
250,751 


109,482 505,439 99 453,108 | 

i al 431,917 
323,738 100 ; 
293, 689 96 688 ,065 511,596 

HELICOPTER LINES 
Chicago Helicopter 
Los Angeles Airways 


New York Airways 


138,716 
175,988 
163, 516 


1,195 | 35 
1,128 53 
1,309 38 


24,439 
47 ,063 
19,614 


72,036 
30,805 
70,473 


21,196 

10,715 6,870 

ALASKA LINES 
Alaska Airlines 
Alaska Coastal 


3,389,301 
49,373 
1,345,083 
31,070 
709,464 
3,026,445 


6,700,348 
570, 260 
1,870,424 
395,351 
1,726,785 
15,730,891 


65,895 
52,333 
19,326 
57 ,937 
20,860 


588,454 
48,748 
43,773 
24,688 

282,834 


26,896 | 32 
4,659 63 
4,812 54 
3,340 57. 
6,707 45 











Pacific Northern 
Reeve...... 
Wien Alaska 


109, 380 
10,585 
28,248 


106,118 51. 


7,792 
9,399 


36 
34 


1,199,637 
216,513 
396, 863 


554,644 
2,231,535 


1,616,682 
3,604,516 


eeteowc-v @ 


* Not available. ** Western Air Lines strike—2,/ 21/58 to 6/1/58. } Urabe, Medelin & Central Airways 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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SHORTLINES 





> Civil Aeronautics Board has sus- 
pended increased passenger fares for 
160 days between points in Alaska and 
the continental U.S. by Alaska Airlines, 
Northwest Airlines, Pacific Northern 
Airlines and Pan American World Air- 
ways. During the suspension, Civil 
Aeronautics Board will investigate need 
for increased fares. 


> Delta Air Lines plans to build a $10 
million, 356,800 sq. ft. jet overhaul base 
it its headquarters at Atlanta Airport. 
The new facility, scheduled to be com- 
pleted in December, 1959, will have a 
100,800 sq. ft. two-story operational 
shop; a 89,600 sq. ft. engine overhaul 
shop; a 60,800 sq. ft. warehouse; a 
9,600 sq. ft. plating and accessory test 
shop and a 71,400 sq. ft. hangar to ac- 
commodate three Douglas DC-8 air- 
liners. Two other areas in the new fa- 
cility will have an area of 24,120 sq. ft. 
[here also will be a 168,000 sq. ft. air- 
craft apron and a 276,250 sq. ft. auto- 
mobile parking lot. 


> Lufthansa-German Airlines has joined 
the World Wide Plan which allows a 
traveler to arrange financing of air trans- 
portation. Known as the “Go Now, 
Pay Later” plan, the service requires 
the traveller to fill out only one form. 
An application can be processed in 24 
hr. if necessary. 


> North Central Airlines carried 70,875 
passengers in June, a new monthly rec- 
ord for the carrier. 


> Northwest Airlines estimates operat- 
ing revenues for the first six months of 
1958 at $43,985,000 as compared with 
$38,342,000 for the corresponding 
period last year. The 1958 figure rep- 
resents $5,643,000, or 14.7% increase 
for the period. Estimated profit from 
operations, taxes and property disposal 
was $1,140,000 as compared with $650,- 
000 last year, an increase of 75.4%. 


> L. B. Smith Aircraft Corp. of Miami 
has made arrangements with Vickers 
Armstrongs, Ltd. to handle repair, con- 
version and modification of the Vickers’ 
turboprop Viscount. L. B. Smith Corp 
has performed Viscount interior con- 
versions for several large corporations, 
but this is the first designation of the 
company as an official Viscount repair 
station. 


> Vickers Viscounts have flown over 
1.5 million airline hours for a total of 
12 billion passenger miles since they 
entered regular scheduled service in 
April, 1953, according to the manufac- 
turer, Vickers-Armstrongs. 
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AIRLINE OBSERVER 


> American Airlines and Pan American World Airways are now working 
closely with the Civil Aeronautics Administration in a move to resolve 
differences of opinion on air trafic control procedures for jets. Basis for 
the differences is airline stress on economy of operation versus CAA’s drive 
to increase the rate of traffic flow. For example, airlines want holding pat 
terns for jets at 20,000 ft. because of high fuel consumption at low altitudes 
CAA claims that the acceptance rates of airports increases as holding altitudes 
are decreased and is considering jet holding patterns as low as 4,000 ft 
Airlines contend that once a jet descends below 20,000 ft., it is committed 
to a landing because of high rate of fuel consumption in a possible climb 
out resulting from a missed approach. CAA argues that a decrease in 
trafic delavs will compensate for fuel consumption at low altitudes 


P Delay of Iberia Air Lines of Spain in making a decision on a powerplant 
for its Douglas DC-8s has resulted in a bitter sales battle among aircraft 
engine manufacturers. Pratt & Whitney, which was confident of getting 
its J75s into Spain, is now drawing tough competition from Rolls-Royce 
which recently flew a Vulcan bomber powered by four Conway bypass en- 
gines to Madrid for Iberia demonstration. P&W case against the bypass 
engine has been considerably weakened by the recent revelation of its own 
bypass development project for the airline market. 


> Denmark has signed a bilateral air transport agreement with the Rumanian 
government. Prior to the agreement, Brussels was the only city outside the 
Iron Curtain served by the Rumanian airline, TAROM The carries 
operates a fleet of Russian I1-l4s and Li-2s 


> Civil Aeronautics Administration has signed a contract with Raytheon 
Manufacturing Co. for six long-range radars and 23 Amplitron units at a 
total cost of $5.8 million. The contract increases the number of radars on 
order from Raytheon to 33 and the number of Amplitrons to 33. Equip- 
ment is expected to detect a small tactical jet aircraft at a distance of 135 
mi. up to altitudes of 60,000 ft. and larger aircraft at 200 mi. and 100,000 ft. 


> Bocing has invested approximately $10 million in the development of a 
sound suppressor-thrust reverser for its 707 jet transports. Units are now 
in quantity production at Rohr Aircraft’s Chula Vista, Calif., plant 


> Ghana Airways Ltd. has been organized for domestic and intemational 
air transportation with a nominal capital of $1,120,000, 60°C of which has 
been subscribed by the government of Ghana. British Overseas Airways 
Corp.’s Associated Companies Ltd. has subscribed for the balance of the 
capital. The new carrier will begin service with a once-weekly flight between 
Accra and London with a Boeing Stratocruiser. Equipment covering inter- 
national services will be chartered from BOAC. All existing domestic 
service will be taken over by Ghana Airways from West African Airways 


Corp. in October. 


> Port of New York Authority says it has received no requests from either 
Boeing or Pan American to operate the Boeing 707 turbojet transport into 
Idlewi'd. Pan American’s first model, which is scheduled for delivery Jul 
15, has been operating into Boston, Baltimore and Miami in current Civil 
Aeronautics Administration certification flights 


> British Aircraft manufacturers are concerned that limited credit terms 
offered to potential buyers are hurting British sales in the world aircraft 
market. W. E. Nixon, chairman of de Havilland Aircraft, says the British 
manufacturers’ inability to offer long-term credits on the sale of aircraft 
presents “a severe handicap” in efforts to compete with the U. S. 


> Trans World Airlines hopes to begin nonstop service in both ¢ 
between Chicago and Paris about August 1. Service is dependent 
of U.S. customs and immigration services to O'Hare from Midvw 
nonstop Chicago-Paris service operating since May 3 has b 

New York on the west bound flight to clear customs 
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WESTERNS THRU CHAMPAGNE FLIGHTS* 
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“THE WONDERFUL WAY TO MEXICO CITY 





Saludos, amigos! 

Welcome to your reserved seat on a fiesta air cruise 
to Mexico City—Western’s incomparable Champagne 
Flight. You're off to a wonderful trip! 

Here’s your chilled glass of private stock cham- 
pagne. Be our guest for a leisurely, full-course dinner — 
complete from appetizer to pastry cart—while you relax 


Western’s Champagne Flights 
are nonstop from Los Angeles — 
with thru connections from all 
the West. Call Western Airlines. 


® “Champagne Flights”—a service originated by and 
trade-mark owned exclusively by Western Airlines. 


in real Mexican atmosphere. Magnifico! 

Western’s Champagne Flight combines Old World 
charm and New World luxury for the finest hours in the 
sky today. And you can enjoy through one-carrier 
service from all the West! 

It’s a real “fiesta flight”—on Western Airlines, the 
wonderful way to Mexico City! 


WESTERN 
AIRLINES 





* Defensive Systems—Enemy aircraft try- 
ing to break through America’s air defenses 
now face fast interceptors like the North- 
rop F-89 Scorpion carrying such powerful 
armament as the Douglas Genie. This 
atomic missile can destroy an attacking 
formation with even a proximity explosion. 


sneak attacks over our own or friendly territory. 4 
Rapid development of Genie from design and test 

stages into quantity production is typical of the Depend on 

speed and thoroughness of the Douglas approach. ‘ 

To date Douglas has produced almost twenty thou- D O U LAS 

sand experimental and operational missiles for ‘ , a pT 

irst in Missiles 

the Army, Navy and Air Force in all four major fi 

categories: air-to-air, air-to-surface, surface-to-air 

and surface-to-surface. 








Todays air power in action:” 
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One-shot rocket blasts entire attacking fleet 


Early last summer at Yucca Flats, Nevada, mili- 
tary observers saw the first demonstration of a new 
concept in defense weapons—the Douglas Genie... 
Today this formidable nuclear missile is on oper- 
ational duty with the Air Force—is the primary 
air-to-air defense missile in the U.S. arsenal. 


The stubby Genie rocket is compact enough to be 
handled by a fast interceptor — yet can knock out 
an entire fleet of bombers with a single hit or a 
near miss. Designed primarily for use against high 
altitude jets, Genie’s atomic warhead can be fired 
without radioactive fallout. It is thus usable against 





AERONAUTICAL ENGINEERING 





ECONOMICAL cruise speed of jet transports is limited by sudden drag rise and boundary layer separation caused by weak shock (inset). 
Fully formed shock line is shown (left) with reverse flow behind it. Transport at right has bodies added to wing and fuselage in accord- 


ance with new NACA area rule. Bodies delay separation and raise economical cruise speed. 


Industry Studies Transport Area Rule 


By J. S. Butz, Jr. 


Washington—Modified area rule de 
veloped by Richard Whitcomb of the 
National Advisory Committee for Aero- 
nautics is attracting wide interest as a 
possible means of increasing the cruise 
speed of existing turbojet transports by 


50 mph. It also is expected to improve 
their longitudinal stability character 
istics 


Whitcomb’s recommendations do not 
yropose major structural changes but 
ill for the addition of 10 nacelle-like 
bodies on the trailing edge of the wing 
ind a large bulge on top of the fuselage 
ust ahead of the wing root. 

Performance benefits for current jet 
airliners attributed to these additions 
include 
e Increase in economical cruise speed 
of about Mach .07 or around 50 mph. 
t 30,000 ft. with a wing sweep of 35 


i 


deg 

e With a wing sweep of 45 deg., the 
added bodies become more efficient, and 
this economical speed increase is esti- 
mated to be Mach .14 or approximatel, 
100 mph. 

e Significant improvement in variations 
in pitching moment with lift above 


AVIATION WEEK, July 14, 1958 


Mach 0.8 and at cruise lift coefhicients 
Pitch up is also greatly improved ovet 
the clean wing 

The new area rule work was 
ducted by the same Langlev Laboratory 
group under Whitcomb that developed 


con 


the first area rule several vears 


Experimental results of this work are 


fed 
ago 


and reported in 
August 12 (page 


facturers last vear 
AVIATION WEEK on 
z¥) 

Whitcomb’s new ideas came at a 
competition in the U.S 
when jet transport designs were frozen 


aircraft we 


time of intense 


and delivery dates of new 


of paramount importance 





reported in NACA ‘Technical Notes Apparently all the manufacturers ane 
4290 and 4293 which were recenth most of the airlines engaged in the race 
released to produce and operate turbojet equip 
Limited distribution of the prelimi ment are following Whitcomb’s work 
nary data was made to airframe manu with interest. Their degree of enthusi 
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FOREBODY of wing additions slow supersonic air on upper wing surface and reduce shock 
wave strength, after portion of wing additions reduce drag of forebody 


49 
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SURFACE BOUNDARY layer flow is visualized during transonic rangement of Whitcomb’s added bodies. Upper photos wer 
tests at NACA Langley Laboratory. Wings on left have 35 deg taken at Mach 0.88, the middle ones at 0.90 and the lower 
sweep and are similar to those on current high subsonic speed photographs at Mach 0.92. The forward fuselage bulge was 


transports. Right hand pictures show same wings with best ar attached for all of these pictures, 





ey 


BOUNDARY LAYER separation begins midway out on unmodi outward which is typical of the low-energy boundary layer in a 
field wing and is well developed at Mach 0.88. Fuselage addition separated region on a swept wing. Added bodies eliminate sepa 
delays separation on inboard sections. Flow separation occurs ration up to Mach 0.90 and reduce it at higher speeds by weaken 


along light line. Behind this line the flow turns forward and ing wing shock wave. 














asm depends to some extent upon the 
unportance of delivery dates to meet 
route competition and the difficulty and 
cost of modifying the aircraft. 

As no security is tighter than propric 
tary secrecy, most industry discussion of 
applications of the new area rule is in 
very general terms. Opinion is gener- 
ally that the second generation of turbo 
jet transport is the most likely to use 
some of Whitcomb’s suggestions. The 
length of time required to modify the 
urcraft scheduled for delivery during 
the next vear or two is believed to delay 
their completion dates prohibitively. 


Practical Application? 


Even if deliverv dates are of no con 
cern, there is no certainty that the new 
irea rule will find practical application. 
While everv effort was made in the 
NACA work to design the additions for 
use on existing aircraft without major 
structural change, it was not suggested 
that such a general study could antici- 
pate all of the major problems involved 
in modifying several types of jetliners. 

Adding 10 bodies on a wing could 
change its flutter characteristics and in 
terfere with its flap and lateral control 
systems. Other changes which might 
have to be made while increasing the 
cruise speed on a high subsonic aircraft 
by 50 to 100 mph. include changing the 
lip radius of the engine nacelles and the 
sweep or thickness of the stabilizing and 
control surfaces for best performance. 
Structural weight of the added bodies 
elso would have to be weighed against 
their aerodynamic advantages. 

In view of these and other considera- 
tions, which vary in seriousness with 
cach design, it is probable that if Whit- 
comb’s basic ideas are used thev would 
be altered. For instance, the size, loca- 
tion and number of the added wing 
bodies would vary widely to accommo 
date a given set of wing problems. 

It is known that one jet transport 
manufacturer has prepared a detailed 
modification proposal based on Whit- 
comb’s suggestions, and it is now in the 
hands of the requesting airline. The 
manufacturer is pleased enough with 
the modification that a similar proposal 
is being prepared for wider circulation 

Fundamentally, there is considerable 
difference in purpose between Whit- 
comb’s latest work and the original area 
rule even though both concepts involve 
some degree of smoothing out an air- 
craft's area distribution. 


Shock Wave System 


First area rule treated the strong, 
fully developed shock wave system that 
envelopes an aircraft at Mach 1 and 
raises its drag many times above the 
subsonic value. The very large drag and 
the strength of the sonic speed shock 
wave system were reduced primarily by 
adjusting the cross-sectional area so that 
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oes Gosic wing and fuselage 

seeenee Bodies on wing, basic fuselage 
‘ == @@ = Bodies on wing, forward addition on fuselage 
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TYPICAL wind tunnel data on the effect of Whitcomb’s added bodies are shown above 
for a constant lift coefficient of 0.3. With both wing and fuselage additions in place, the 
drag rise Mach number is increased by 0.07; the angle of attack required to maintain con 
stant lift remains almost constant, and longitudinal stability increases to a higher Mach 
number. Pitching moment variation with lift also is more favorable with the added bodies 


it varied evenly from nose to tail. This so that it separates and, in effect, gives 
resulted in the now-familiar “wasp- the wing a large blunt base raising its 


drag. ‘The boundary laver separation 
occurs in an erratic pattern, causing 


waist” fuselage shape which was in 
dented to allow for the cross-sectional 
area of the wing. severe fluctuations in the center of lift 
A different problem inspired the new, on the wing and in the pitching 
modified area rule. It is the sudden in- moment of the aircraft. It also causes 
crease in drag which usually occurs at a significant loss of lift for a given 
about Mach 0.8 and builds up rapidly angle of attack 
to a maximum around Mach 1.0. Main 


cause of the sudden drag rise on sub 
sonic wings usually is a weak shock 
wave that forms on the wing around the 
point of maximum thickness. 

This shock trips the boundary laver 


Economic Operation 


Economical operation of a transport 
aircraft depends primarily upon the 
lift ‘drag ratio and the cruise speed. In 
the past, when lift drag ratios remainec 
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FOR WIDER USEFULNESS...IMPROVED PERFORMANCE 
«.. GREATER RELIABILITY IN OSCILLOGRAPHIC RECORDING 


“ 
THE 
NEW SANBORN 











































6- AND 8-CHANNEL 


DIRECT WRITING SYSTEMS 


Here are the completely new, instantaneous direct writing 5- and 
8-channel Sanborn ‘‘350’’ oscillographic recording systems designed to 
give you the most useful possible combination of performance accuracy — 
flexibility —reliability—and operating convenience. 


Consider first some characteristic performance figures and features: essen- 
tially flat response to 100 cps at 10-div. peak-to-peak amplitude, down 3db 
at 120 eps; limiter circuit ahead of Amplifier assures damping at all times; 
current feedback Power Amplifier design to prevent thermal drift; true 
damping by velocity feedback; galvanometer natural frequency 55 cps; 
hysteresis level less than 0.2 div. ; linearity 0.20 div. over entire 50 divisions; 
permanent, inkless, direct writing in true rectangular coordinates on plastic 
coated Permapaper. 


Now notice the packaging: an entire 6- or 8-channel ‘‘350’’ system—Pre- 
amplifiers and their own Power Supplies, Recorder assembly with built-in 
Power Amplifiers and Power Supplies, and other components—is housed in 
one mobile cabinet. Preamplifier modules are separated from Recorder- 
Power Amplifier unit, so that either can be used separately. Self-contained 
Recorder package uses transistorized, plug-in Power Amplifiers, Power 
Supplies with solid state rectifiers, low impedance, low voltage enclosed galva- 
nometers; when used as a separate unit, sensitivity is 0.1 volt/chart division. 


Add to these ‘‘350’’ performance and packaging features the value and con- 
venience of ex emely easy chart loading from the front; nine electrically 
controlled cl speeds, selected by pushbuttons, with contacts for remote 
control; built-in paper take-up, paper footage indicator and timer-marker 
stylus; four presently available interchangeable Preamplifiers (Carrier, DC 
Coupling, Servo Monitor-demodulator, True Differential DC), with several 
more to follow. 

These are highlights of the new ‘‘350’s’’— duplicated by no other equipment 
in existence today. Ask your local Sanborn Engineering Representative for 
more information, or write Sanborn directly. 


(All deta subject to chonge without notice) 


INDUSTRIAL DIVISION 


SANBORN COMPANY 


175 Wyman Street, Waltham 54, Mass. 
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Any of nine chart speeds 
can be instantly selected 
by pushbutton. Remote 
control of all functions 
provided by connectors 
at rear. 









Any “350” Preamplifier in- 
stalls easily in any channel. 
Electrical connections made 
by mating connectors on 
Preamp and Power Supply. 
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‘ Quick, simple paper loading 

is done from front; hinged 
viewing window is removable. 
About 8” of record visible. All 
controls on front panel. 













Recorder back plate holds 
eight plug-in Power Ampli- 
fier modules (one shown 
unplugged), four on either 
side of Power Supply sec- 
tion. Entire back plate re- 
movable for servicing. 

























COOL TAKE-OFF 
FOR THE 
‘SUPER SABRE 
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Harrison-Cooled North American 
Jet Fighter Climbs To 50,000 
Feet At Supersonic Speeds! 


Speed ... over 1,000 mph! Range ... over 1,000 statute miles! 
Maximum thrust... over 10,000 pounds! That's the performance 
story on North American’s Super Sabre! 


Temperatures made to order for . 
And Harrison Keeps pace with this outstanding performance For 


all types of aircraft engines. 
North American has selected lightweight, dependable Harrison 


Harrison heat exchangers 
are rugged, reliable and 

compact . . . engineered 
to provide the optimum 
in cooling efficiency. 


heat exchangers to cool the engine oil, to keep temperatures at the 


proper level for this spectacular jet fighter. 


The Super Sabre is another example of how Harrison manufacturing experience 








and research are teaming up to meet the temperature-control challenges 
of the jet age. If you have a cooling problem, look to Harrison for the answer! 
ae SS —_ 
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fairly constant with speed, an increase 
in aircraft size or speed resulted in 
lower operating costs per seat-mile. 

This is not true when transonic 
speeds are reached. Current turbojet 
transports are capable of flying into the 
transonic regime at Mach numbers 
above the drag rise, but economical 
operation is not possible much beyond 
this point because the lift/drag ratio 
drops off quickly. 

For most turbojet transports now fly- 
ing or that will be flying during the 
next year or so, the drag rise Mach 
number is about 0.8, or a speed of 
around 550 mph., at 30,000 ft. altitude. 
This means that, in normal use the air- 
craft would cruise at about 550 mph. 

Whitcomb’s modified area rule is 
valuable because it keeps the lift/drag 
ratio high at the same time that it 
allows an increase in cruise speed and 
lowers the operating cost. He believes 
that it will someday be economical for 
an aircraft to cruise at Mach 1. 

Wind tunnel model—having roughly 
the same wing-fuselage characteristics 
as current U.S. turbojet transports—was 
used to experimentally verify the new 
area rule. The basic model wing had a 
35 deg. sweep, an aspect ratio of 7.05, 
a taper ratio of 0.38 and was 13% thick 
at the root and 9% thick at the tip. 

lhe first tests, reported in NACA re- 
port TN 4290, involved finding the 
proper shape and location of the fuse- 
lage bulge. Whitcomb started with the 
following known information and arbi- 
trary restriction: 

Area-tuling an aircraft not only re- 
duced its transonic and supersonic drag, 
it also delayed the drag rise by reducing 
the strength of the initial shock wave 
over the inboard section of the wing; 
iny fuselage shaping was to be accom- 
plished by adding caps ahead of and/or 
behind the wing rather than by narrow- 
ing the cabin space and requiring major 
structural redesign. 

However, area-ruling the fuselage 
with caps did not help the shock wave 
formation on the wing midsemispan. 
Che boundary layer on the midsemispan 
was thicker than that on the inboard 
sections because of the spanwise flow on 
the swept wing, and it separated more 
quickly due to the interaction with a 
shock wave. 

To improve this situation, Whitcomb 
cambered the cap on the upper forward 
section of the fuselage to improve its 
lift generating qualities. This not only 
increased the lift borne by the fuselage, 
it also increased the local angle of at- 
tack on the inboard wing sections and 
increased their lift. 

This improvement in lift on the cen- 
ter span and fuselage allowed a reduc- 
tion in the lift carried by the more criti- 
cal midsemispan region and reduced the 
tendency of its boundary layer to sepa- 
rate. 
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New French Carrier 


Dassault Etendard IVM navy jet fighter will 
operate from France's first postwar-built 
carrier Clemenceau. Model also shows Bre- 
guet 1050 Alize turboprop anti-submarine 
warfare aircraft and Vertol HUP-2 heli- 
copter near island. Clemenceau is being 
completed at Brest Navy Yard. 


Further study showed that onlv the 
upper forward fuselage cap had a large 
effect in reducing the strength of the 
shock on the inboard wing, so it was 
the only one retained. Unpublished ex- 
perimental results also has shown that 
the lateral distribution of such a cap did 
not appreciably alter its effectiveness, so 
it was concentrated on top of fuselage 
to improve the structural picture. 

The other NACA report TN 4293 
deals with the design and function of 
the wing bodies. 

Whitcomb reports that the wing 
bodies have two principal: beneficial ef- 
fects. Thev serve to decelerate the su 
personic flow ahead of the shock wave 
on the wing and consequently reduce 
its strength. The bodies also act like 
boundary layer fences, and their local 
pressure fields greatly reduce the adverse 
outward flow of the boundary laver on 
a swept wing. 

Theoretically, he says, the bodies 
weaken the shock because they effec 
tively reduce the curvature of the wing 
chord near its maximum ordinate. The 
exact shape of the forebody to accom- 
plish this was developed through a spe 
cial extension of the area rule. 

Several of the bodies are needed on 
each wing because their favorable effects 
do not extend over a wide range laterally 
around the drag rise Mach number. The 
inboard body is fairly far out on the span 
because of the action of the forward 
fuselage bulge. A number of body ar- 
rangements were tried by Whitcomb 
and five on each semispan proved to be 
the most effective. 

The aft portion of the bodies serve 
no purpose other than to prevent separa- 





tion of the forward part that does the 
work. The aft body is only long enough 
to give it a fineness ratio that will guar- 
antee this function at the maximum 
Mach number. 

Longitudinal pitchup of the model 
was greatly improved and, in some con- 
figurations, eliminated. This was ‘pri- 
marily due to the reduction in flow sepa- 
ration at the wing tip resulting from 
decreasing the local shock strength and 
retardation of the spanwise flow. Most 
severe separation still occurs at the wing 
tip and Whitcomb believes that the fa 
vorable pitchup quality under these con- 
ditions could be due to the rearward 
movement of the separation at the wing 
tip which usually results in a smaller 
loss of lift or could be due to lift gen 
erated by the added bodies. 

Whitcomb’s tests included increasing 
the wing sweep to 40 deg. All of the 
beneficial effects of the added bodies 
were increased with this configuration 
These favorable results have caused 
Whitcomb to extrapolate his data 
slightly and to predict that the improve 
ment in drag rise Mach number could 
be 0.14 with a sweep of 45 deg. This 
could be an increase in economical 
cruise speed of about 100 mph 

He also believes that, because of the 
increasingly favorable action of the 
added bodies on pitchup as the wing 
sweep increases, that the pitchup limi 
tations ordinarily restricting the use of 
high sweep angles will be essentially 
climinated. The present reports do not 
indicate that Whitcomb has ceased to 
work at reducing transonic drag or in 
creasing the drag rise Mach number. 


VTOL Research Aircraft 
Makes Tethered Takeoff 


Short Brothers and Harland’s S.C.1 
VTOL research aircraft has made its 
first vertical takeoff in a tethering ring 
at Belfast. Company reports delta wing 
aircraft rose clear of the takeoff platform 
several times. 

Performance and handling are being 
checked prior to full-scale hovering 
trials. Four of the aircraft’s Rolls-Royce 
RB-108 jet engines provide power for 
vertical takeoff while a fifth is used for 
forward flight. 


Engineers Get 5-8% 
Pay Hikes at Douglas 
Douglas Aircraft Co. engineers’ sal 
aries will be increased a total of $2,225, 
C00 annually under terms of a new 
agreement with the Southern California 
Professional Engineering Assn. Increases 
range from 5 to 8% depending on em- 
ploye’s classification. Engineers also will 
receive retroactive pay at 4% dating 
back to Jan. 6, 1958. Contract extends 
for two years and provides for a 3% in- 
crease in June. 1959. 
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SCHEMATIC drawing shows assembly of Chance Vought F8U-1. Complex magnesium castings form major part of the canopy framework 


flight, but whi xtended dow 


Supersonic Carrier Fighters 90%)" 


Kev to FSU-3 combat capabilit 


: nie 1 feature which neither Navy n 
same as the F8U-1. Improvement in’ came when the FSU-3 made its first ‘ ~ | ; 
; ; Chance Vought has commented 
speed puts the new fighter close to flight. Although tiis new fighter loo en toe Theat rocket engine pow 
7~ < it + Tt ‘ ‘ ~ " 
Mach 2 very much like the earlier FSU models, page which will give fighter bett 
ag { lit give ng cI ( ( 
Externally, the only changes are the it is actually a new design in many of ! : , ‘ 
. 5 climb and dash capabilities and wi 
addition of two low aspect ratio ven- the systems and concepts it emplovs iain thd diitned mbat capabil 
1 > gh aititude combat Ca 1 
tral fins on the aft fuselage and two FSU-3 is powered by a Pratt & sae Racket enaine 1 not on the Grst 
- ~= ( Pil was { on iT 
airscoops for the afterburner cooling Whitney J75 engine that develop F8U-3 to Ar 
a “¥ 
on the tail cone. These changes are about 17,500 Ib. thrust without its The F8U-3 with its 175 engin 
e . , - . c With ‘ ’ ( Cir i 
being flight tested on two modified afterburner and close to 26,000 !b wr 
reported capabl of staving aloft mor 


SU-lIs st : ru his , 
rS8U-1 First production models of thrust with afterburning. With thi then thease hours without ucfecting, ond 


the FSU-2, which will also have an_ kind of power, top speed of the new ae 
- - > : this means that comba idius 1s clo 
improved fire control system and radar, fighter is closer to Mach 3 than Mach to 1000 mi. TI was aa Ton 
> - ' > - U ‘ ! Talipee I “ fo 
will come off the line in September. 2. FSU-3 has two movable ventral fins 
4 : ; external fuel stor Although external 
Big jump in the Crusader series which are horizontal in low speed ; =: = 
fuel stores for the J75 engine could bi 
dded to increas Inge the probablh 
won't be considered necessary for th 
mission envisioned for the FSU 


Automatic Flight Controls 


Another important idvance im th 
'SU-3 is the extent to which its flight 


control svstem has been made iuto 


matic. The new svstem allows a pilot 
to hold such things as Mach numb 
rate of climb or altitude by pushing 


button. Equipment to limit Gs and 1 
rat keeps the aircraft from exceedis 
illowable stresses and manew 
\ sharper nose, the ventral fin 
modified Ferri-tvpe supersonu 
with swept forward lip irc tl 
visible changes in the FSl 
predecessors The FS h ‘ 
and slightly larger than tl rSU-1] 
Length is 58 ft. 8.8 in. wingspan 
39 ft. 11.4 in. and height 1s 16 ft. 4 n 
: Like the earlicr Crusader the FSI 
> has a two-position wing ZIVe 
- ricr landing capability. But unlike the 


F8U-1s, on Chance Vought assembly line in Dallas, contain about 650 Ib. of titanium.  carlicr model t al as a bound 
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VF-32, Naval Air Station, Cecil Field, Fla., was the first fleet fighter squadron to be fully equipped with F8U-1 Crusaders. 


F8U Design Provides Navy With Family of 


By Craig Lewis 

Dallas—Chance Vought Crusader de- 
sign is currently providing the Navy 
with a supersonic series of operational 
carrier fighters. Crusader III, a new 
fighter in the series, has just moved into 
the flight test stage. 

Chance Vought is currently produc- 
ing the F8U-1 day fighter and the 
'SU-1P photoplane, and these aircraft 
are in squadron service with the 
Atlantic and Pacific Fleets. A faster 
Crusader, the F8U-2, is now in proto- 
tvpe flight test. During the vear it will 
be in production with the FS8U-1 and 
FSU-IP. 


F8U-3 Flies 


Crusader III], the FSU-3, made its 
first flight June 2 (AW June 9, p. 21) 
ind has entered a flight test program 
which will eventually give the Navy 
an all-weather fighter that can operate 
at speeds well past Mach 2. Navy has 
ordered 18 F8U-3s for its test program, 
and a decision will be made between 
this latest Crusader and the McDonnell 
+H (AW June 2, p. 21). 

Current mainstay of the Crusader 
series is the FSU-1. Powered by a 
Pratt & Whitney J57 engine, this day 
fighter can operate at altitudes over 
50,000 ft. and at speeds in excess of 
Mach 1.5. 

It has long range, considering its 
power, due to a large internal fuel ca- 
pacity. F8U-1 uses a unique two-posi- 
tion wing to give it carrier landing capa- 
bility. 

Fighter is armed with cannon, rock- 
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ets and missiles. It has four 20 mm. 
cannon and a pack containing 32 
rockets. It also carries Sidewinder air- 


to-air missiles in racks mounted on the 
sides of its fuselage. 

Crusader set a national speed record 
two years ago when it won the Thomp- 
son Trophy. Record mark of 1,015 
mph. is under the top speed capability 


of the FS8U-l. Navy and Chance 
Vought also won the 1957 Collier 


Trophy for the FSU-1 design. 
Photoplane version of the Crusader 
is verv similar to the FSU-1 in size and 


y= ape. 








CIRCULAR portions of these F8U-1 Crusader tail sections are made entirely from titanium. 


performance, although it has some 


area rule treatment of the wing to 
compensate for camera installations 
F8U-I1P held the _ transcontinental 


speed record last summer after it mad: 
a supersonic dash from Los Angeles to 
New York in 3 hr. 23 min. 

Successor to the FS8U-1 on the 
Chance Vought production line will 
be the F8U-2 powered by an advanced 

] 
version of the J57. With its* more 
Pty 
powerful engine, FS8U-2 offers more 
speed and higher altitude performance 
in an airplane that weighs about the 
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layer control system which blows ai 
over the flaps to improve lift and control. 

Crusader III is armed with missiles. 
It can carry the Sparrow III, the Side- 
winder or combinations of the two. It 
may also be adapted to carry special 
weapons, electrical intelligence equip- 
ment or photo reconnaissance equip- 
ment. 

Chance Vought draws considerable 
pride from the tight schedules under 
which these Crusaders were developed. 
The FS8U-1 made its first flight 22 
months after it won a design award in 
May, 1953, and only 46 months elapsed 
between the time the company learned 
that it had won the contract and the 
day it began making fleet deliveries. 

Company also points out that it built 
and flew the FSU-3 in less than 23 
months, three months ahead of contract 
schedule. 

The Crusader story starts in Septem- 
ber, 1952, when the Navy asked for de- 
sign proposals for a day fighter that 
could exceed Mach 1 in level flight. 
Chance Vought was one of eight com- 
petitors, and its proposal won the con- 
tract in May, 1953 


Wind Tunnel Tests 


Chance Vought did 800 hr. of test- 
ing in low-speed, transonic and super- 
sonic wind tunnels before the design 
contract was awarded, and in the later 
stages of development, Navy and Na 
tional Advisory Committee for Acro 
nautics support in obtaining hard-to-get 
tunnel time helped considerably im 
meeting the design schedule. 

In addition, Crusader models were 
fired at NACA’s Wallops Island facil 
ity to get actual flight data, and NACA 
developed free-flight power models for 
use in wind tunnel testing. 

First flight of the XFSU-1 was made 
by Chief Test Pilot John Konrad at 
Edwards AFB in March, 1955, and the 
airplane went past Mach 1 on this ini- 
tial flight. After test programs were 
completed, FSU-1 started a Fleet In- 
doctrination Program in January, 1957. 
This program was completed in 53 
days, despite bad weather. During the 
program, the Crusaders made 415 
flights and logged 603 hr. 

First production delivery was made 
in March, 1957, to VF-32, which was 
training at Cecil Field, Fla. Since then, 
the F8U-1 has gone into squadron serv- 
ice with the Atlantic and Pacific fleets 

Key element in the Crusader design 
is its unusual two-position wing. In 
normal flight position, it is a fairly con- 
ventional supersonic layout, but in the 
tilted position, it gives the fighter the 
necessary approach speeds and cockpit 
visibility for carrier landings. 

This variable incidence wing answers 
the problem of good visibility with low 
canopy drag in a supersonic airplane 
Without the tilted wing, the pilot 
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For Every Aircraft Requirement 


WREATOE LER 


sacrifice in performance. Detachable, reusable 
Stratoflex fittings make possible quick 
assembly of aircraft hose and fittings. 
Stratoflex “111” aircraft hose features wire 
braid construction and is approved for use 
in aircraft hydraulic, pneumatic, coolant, fuel 
and oil systems. When you need to replace 
flexible aircraft hose assemblies, always 
SPECIFY STRATOFLEX. For additional 
information, write for Aircraft Catalog. 





HOSE & FITTINGS 


Save time . . . simplify maintenance .. , 
with lightweight Stratoflex hose and fittings. 
Specially designed Stratoflex aircraft hose 
makes possible weight reductions with no 





WREATEL 


P.O. Box 10398 + Fort Worth, Texas 


in Canada: Stratoflex of Canada, Inc. 








SALES OFFICES: 
Atlanta, Chicago, 
Dayton, Detroit, 
Movston, Kansas 


City, Les Angeles, 


New York, 
Pittsburgh, 
Sen Francisco, 
Seattle, Toronto, 
Tulse 
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would have to sit higher in order to see 
(ae carner deck and landing signal off- 
cer because of the high attack angle of 
the wing, and the attached fuselage, at 
approach speeds. 

Good visibility under these condi- 
tions would require a large canopy. 
Chance Vought found that the re- 
quired canopy would cause about 35% 
of fuselage drag at supersonic speeds, 
so the engineers turned to other solu- 
tions. Ideas investigated included ele- 
ating the canopy and seat on landing, 
ind tilting the nose section downward 

None of these ideas seemed prac- 
tical, and designers decided the variable 
wing was the best way to keep the fuse 
lage with its low drag canopy relatively 
level in the landing configuration. High 
wing layout was chosen because it is 
simpler to raise the leading edge. In a 
low wing configuration, it would be 
necessary to cut a notch in the fuselage 
to raise the leading edge or face the 
power problems of forcing the trailing 
edge down into the airstream to change 
wing, incidence. Low wing could also 
cause pitchup problems with the hori- 
zontal tail at transonic speeds. 

High variable wing also put the fuse- 
lage closer to the deck, permitting a 
simpler, lighter landing gear design and 
making it possible to perform all nor- 
mal lne maintenance without using 
work stands 

Wing is a Chance Vought design us- 
ing a modified standard NACA high 
speed airfoil. It has a large sweep at the 
quarter chord and has a sawtooth lead- 
ing edge step which keeps the airflow 
in the outer wing area attached to the 
wing and eliminates the need for 
fences. Thickness chord ratio varies 


CRUSADER fuselage is rolled over on production line to dislodge bits of metal. Open access 
doors on fuselage let pieces of metal fall out during rotation. Contour pads made of fire 


from 5.5 deg. to 6 deg. over the 35 ft 
8 in. wing span. F8U-] is 54 ft. 3 in. 
long and the tail is 15 ft. 9 in. high. 

Tilting the wing on landing gives the 
Crusader a relatively low landing speed, 
yet keeps the fuselage at an > of 
about 5.5 deg., rather than the 12.5 deg. 
required with the wing in the low posi 
tion. Landing with the wing in the low 
position also requires higher approach 
speed. 

When the wing is tilted for landing, 
ailerons and flaps droop 20 deg., and 
the leading edge droops about 28 deg 
rhe horizontal tail repositions about 5 
deg. to compensate for trim change. 


Boundary Layer Control 


At the time the F8U-1 was designed, 
boundary layer control and other high 
lift devices were not verv highly devel- 
oped, and their disadvantages discour- 
aged Chance Vought from using them 
But the company has kept in touch 
with these techniques and has been test- 
ing a boundary layer control system on 
an F8U-1. Tests indicate this system 
allows the Crusader to land with 4 deg 
less wing incidence than is normally 
used. 

An obvious outgrowth of this work is 
the boundary laver control system on 
the F8U-3. The added lift of this svs 
tem mav allow the F8U-3 to land with 
less wing incidence, but it doesn’t re 
place the two-position wing approach to 
the carrier landing problem 

Commenting on the use of the vari- 
able incidence wing approach to the 
supersonic carrier fighter landing prob 


lem, Chief Engineer J. R. Clark says 


this wing design is the best way to 
solve the problem with a swept wing 





hose are attached for forward part of rotation assembly fixture. 
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Arthur A. Nichols 


Gerotor multiple element oil and 
scavenge pumps find increasing 
application as temperatures and 
pressures rise in the newer jet 
engines. 


The rather unusua) qualities of the 
Gerotor pump which have kept it in 
timately associated with aircraft 
pumping applications from the days 
of the earliest superchargers for recip 
rocating engines, can best be summed 
up as inherent adaptability and high 
reliability. 

© Engineers find 
the Gerotor pump 
most attractive 
because there are 
several conven- 
ient variables that 
can be adjusted to 
meet the applica 





tion require 
ments: Gerotor Fig. 1 
diameter which Mvltiple Element Lube 


governs the area 0d Scavenge Pump 

of the pumping chamber, Gerotor 
thickness, which, taken with area, de- 
termines unit volume per revolution 
and RPM. Thus, it is possible to vary 
the diameter, length and speed of the 
pump elements to secure wanted ca 
pacity. In addition, the porting of this 
type of pump is completely flexible i: 
location, making for ease of fitting 
adaptability to the available spac« 
and geometry of the engine structure 


4 wey = N 





Fig. 2 
@ The two parts which make up a 
Gerotor element are mounted on a 
single, common shaft and this struc 
ture permits stacking a number of 
pumping elements along the shaft a 
common housing. By providing each 
set with a separate, fluid tight con 


partment and inlet and discharg 
ports, lubricating, scavenging a! 

booster services having the same or! 
different capacity requirements can b 


combined in a single pump with maxi 
mum efficiency. (See Fig. 2) 

@ Technical information plus con 
plete custom engineering and precisiot 


manufacturing facilities are available 
to help you obtain the right pump to 
meet your performance specifications, 
operational requirements, 
configuration and optimum plumbing 


Your inquiry is invited. 


W. H. NICHOLS CoO. 


48 Woerd Ave., Waltham 54, Mass. 


enve lope 
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U.S. Steel Supply 
helps Herrick L. Johnston, Inc., 







meet defense contract emergencies 


“‘We manufacture vacuum-jacketed storage tanks,” 
says Miss S. Sally Smith, acting general manager 
and assistant to the president. “Primarily, we work 
on government contracts with such clients as the 
Atomic Energy Commission, U. S. Navy, Convair 
and North American Aviation. 


“Thus, every contract handled is an emergency, 
and steel demands must be met immediately. Past 
experience has proven that U. S. Steel Supply de- 
livers the materials we need in one or two days. 


“What’s more, about 80% of our steel usage is 
in nonstandard sizes, which presents a procurement 
problem. However, U. S. Steel Supply eliminates 
this problem by stocking the materials we need and 
pre-cutting them to size when requested. 


“It is difficult for us to operate efficiently on the 
basis of mill lead times. But through U. S. Steel 
Supply’s amazing stock and supply flexibility, we 
can meet and handle our vital defense contracts.” 


Critical materials, such as special stainless steels 
and aircraft quality aluminum, can be procured 
quickly and delivered promptly, because U. S. Steel 
Supply has a smooth-running system of 19 steel 
service centers stretching from coast to coast. If 
you want to learn more about this service, write to 
U. S. Steel Supply at the address below. 


USS is a registered trademark 


Remember ... you get Any Steel, Anywhere, Any Time Service from... 


U.S. Steel Supply United States Steel 


Division of 


Steel Service Centers Coast to Coast + Mailing Address: P. 0. Box 1099, Dept. K7, Chicago 90, Ill. +« General Offices: 208 So. La Salle St., Chicago 4, i, 








when the chips are down 


The Nation's defense stretches from outer space to the silent depths of 
the Seven Seas. Hoffman is proud to be an important part of the industrial 


team producing gi | NY systems for a wide range of weapons 
.. from space vehicles to nuclear submarines. 


Through the years, Hoffman has been responsible for many 
notable advancements in shipboard and airborne electronics. 
Today, Hoffman's broad capability concentrates upon advanced 
communications research and development in the fields of 

VLF, HF, VHF, UHP, meteor burst, SELVOX*. Typical is 

the HLD-201 Single Sideband Receiver, now commercially 
available, which provides greatly extended effective ranges at 
no increase in power — increases traffic capacity without 
naar paabemenprege” dnc tew. . Amide sy 
.. Hoffman produces the pattern for progress in electronics. 


*SELVOX (Selected Vocabulary) transmis digit 
which are received as audible command words or 





aircraft. He also points out that bound 
irv laver techniques can be useful, but 
he sees them complementing rather 
than replacing the tilted wing ap 
proach 

Flight testing of the Crusader wing 
design indicated that small flaps shoul 
be added between the aileron and th 


fuselage. This move provided a better 

ttitude with a lower wing incidence 

ind improved fiving qualities in the ap 
ach condition. Wing incidence wv 


duced from 9 deg. to 7 deg 


Wing Actuation 
\\ Ing 


ised by an Aeroproducts hydraulic a 
itor on the right front side. Actuator 
designed t ictuate loads of about 


400 Ib. extension and 1,700 Ib. re 


hinged at the rear and i 


iction at 3,000 psi. hvdraulic pressure 
etracted length is 34 in., stroke is 
7.5 in., diameter 3.5 in. and weight 
out 3 | ouble screw jacks raise 
FSt 
| actuator is 
from pneumatic pressure 
bottles. Unit freezes th 
lutch tvpe lock in an pt 
tion where there is a power failure 
\nd when the wing is down, the pilot 
k it there manuallv to guard against 
dvertent extension 
High wing arrangement permitte 
lesigners to use a single wing structure 
nd helped them solve their rang 
pabilities, but without the penalties 
olved in hanging the usual auvxiliar 
n the outside of the airplane 
The answer to the problem lies in th 
SU-l’s one-piece center section wing 
sign which in turn permitted a sin 
lightweight wing structure embod: 
1 a straightforward integral wing tank 


design 


Success of this approach is indicated 
the fact that at least one Crusade 
is Staved in the air for 4 hr. without 
fueling. If a pilot has to make a land 
ng soon after takeoff, he can lighten 


the airplane by dumping fuel out of 


the wing. Crusader is also equipped 


? 


ith fuselage-mounted _retractal 
obe for air refueling 

Che wing integral fuel tank is seale 
the wing subassembly operation after 


the twe tub 


ire joined and the sculp 
Sealant is in 


into a continuous groove, and 


skins installed 


internal access to the fuel 
itv during or after the sealing 

Development of the Crusader seric 
1as depended to a large extent on de 
clopment of the J57 engine. XFSU-1! 
had the J57-P11, and the first few dozen 
oduction models were equipped with 
the J57-P12. Current production 
SU-ls and FSU-1Ps get the J57-P4A, 
which is in the 16,000 Ib. thrust class 
ith afterburning. Now the FSU-2 will 
have the 17,000 Ib. class thrust of th 

157-P16 and its afterburner 


AVIATION WEEK, July 14, 1958 


As produces of both the F7U and 
SU, Chance Vought has had experi 
ence with both single and twin turbo 
jet configurations. Engineers conclud 
that a single engine is the best wav to 
get the highest thrust in the smallest 
package But that 
doesn’t bar the dual powerplant ap 


lightest airplane 


proach 
Although Chance Vought hasn't dis 
ussed it, the use of a rocket engin 
the FSU-3 is obviously a return t 
cual powerplant appro 


somewhat different wav. The ver 


baad 
erful J75 engine provides plent 
ti:rust for ordinary flight 
bviouslv a rocket motor is needed onl 
for dash capabilitv and short term hig 
iltitude flight. Thus the rocket will pri 


ide a lower proportion of total thn 


Pilics il 


than it does in such designs as the Eng 
lish Saunders-Roe SR.53 and some ot! 


1 powerplant aircraft 


Rocket Motor 


Rocket motor will be 
North American Aviation’s Rocketd 
Division. The Rocketdyne engine w 
hosen over Reaction Motors design 
that was reportedh mor ( phisti ated 
but would have taken more monev an 
time to develop Chance Vought 1 
test facility for rocket en 


+ 


de cloping 
gines at its plant here 

Shape of the FSU-1] fuselage was di 
tated bi 
the choice of a nose duct meant a deep 
fuselage. Lyman G. Josephs, Chance 
Vought FSU project engineer in design 


ind development period, points ou 


engine size and ducting. And 


? 
that, while the area rule pris 

known at the time the ( 

designed, there is no coking 

on the airplane’s fuselage 


is a more subtle application 


rule. however. In preliminat 
design, engincers plotted th 


dimensions and made sure that 

vs. length curve was smooth 

back Josephs said that no coking w 
ipplied because the amount the fuss 
lage could be indented wouldn't hav 


me enough go to m t 


M hil 
On the other hand 
made use of the latest ar ule data 


; 


in its design. It was bulged at the 


shoulders across top of the fuselags 


forward of the wing. This bulge ad 
iusted for the flat area under the 


ward fuselage to accommodate camera 
} } 
And it also provided space for 


ment displaced in the low 


equip 
fuselags 

camera geal 

This treatment impro perfor 
ance in the transonic ar Ithough 
FSU-1P maximum speed 
lower than that of the FSU-1 
Shoulder bulge compensated for th 
flat camera area and kept the plotted 


tr 


curve smooth som thought was 


ven to bulging tl rear f lage to 


BUCKETS 


and 


BLADES 


tooled by 
HERM 


RELIABILITY 


The toois we design and produce 
are used: by companies that 
forge, cast, roll, machine and 
grind air foils in all configura: 
tions. Your inquiry: is invited 

our field engineers are at your 


service 


THER™-ELectric Meters Co.. ne 
wet) FFICE & FACTORY 


IrHaca, NEw YORK 





make that part of the curve smooth and 
symmetrical, but wind tunnel tests 
showed little gain. So the photoplane 
is identical with the FS8U-1 aft of the 
shoulder bulge. 

Air intake presented no major prob 
lems, although at the time it was a 
unigue treatment. There were some 
detail design problems in the shape of 
the duct and the nose section ahead 
of it. Nose had to be designed so that 
the oblique shock wave it creates would 
modify the airstream entering the in 
take to the correct degree 

Flight control on the Crusader is 
handled with a power control system on 
all three axes which incorporates artifi- 
cial feel. The system is hvdraulicall 
powered and has three independent hyv- 
draulic svstems Longitudinal _ feel 
comes from a centering spring and bob 
weights, and directional lateral feel 
comes from the centering springs only 

Directional stiffening and damping 1s 
iccomplished through a stabilization 
system. Laterally, the job is done with 
1 roll damper 

Crusader has an all-a.c. electrical sys 
tem. Chance Vought decided to use 
only alternating current because it 
looked like a more reliable system, es 
pecially at altitude. Also, it saved about 
250 Ib. over the weight of a combina 
tion a.c. and d.c. system, and elimina 
tion of many circuit breakers con 
tributed to an uncluttered cockpit 

For air starts, a Marquardt ram air 
turbine unit, which can be used up to 
725 kt., is moved into the airstream to 
generate auxiliary power. It supplies 
2.5 kva. of a.c. power, 10 amp. of d.c., 
ind 3,000 psi. of hydraulic power. For 
starting its engine on the ground, th« 
F8U-1 needs a ground d.c. source 

lo simplify production and make 
maintenance easier, much of the fight- 
er’s wiring is done in compact, remova 
ble units. Bundles of wires running 
from the cockpit to the two-position 
wing, the engine compartment and the 
tail section are put together on an as- 
sembly board as a single unit. 

This board is checked out with an 
electrical simulator, and the entire unit 
is lowered into a channel on either sid 
of the midsection 

Chere is no need to feed wire through 
bulkheads, and the entire unit is easily 
iccessible 

Main cabling is along the top lon- 
geron in the fuselage for easy access, 
and extensive use is made of the package 
system concept for hydraulic, control 
and other systems. Horizontal _ tail 
power control package, for instance, in 
cludes the power cylinder, valves and 
feedback mechanism. A_ replacement 
package can be installed by disconnect 
ing less than a dozen bolts and hy 
draulic connections. 

An added bonus of the two-position 
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New high pressure gauge passes 
25 G “torture test’ with ease 


This photograph shows vibrat 

ibrator—1 to 25 G output, ip 
testing are uniquely accomplishes st € tual installation « 
are available on request 


ndsay gauges on the 3200 force pounds Calidyne 
cling { to 2,000 cps. Pressurizing and 
tions. Complete test reports 


RMC-LINDSAY GAUGE 


already checked out in 
Atlas missile and B-52 


#6901 


SIZE 


The Atlas ICBM and B-52 bomber are two of the newer space age vehicles to use 
the RMC-Lindsay high pressure gauge. In both laboratory test and actual use, this 
gauge has met all requirements with room to spare. 

The RMC-Lindsay Gauge is a multiple-coil, helical bourdon tube type, restricted 
for over-pressure. The pointer is attached directly to the end of the coil, eliminating 
the use of linkages and pivots. 

The helical bourdon element is, of course, not a new development. However, the 
RMC-Lindsay techniques in coiling, heat treatment, calibration and material 
specifications are new—and exclusive with RMC. 


PRESSURE RANGE: Pressures in ranges 0 to 1,000 p.s.i. up to 15,000 p.s.i. with 
retard scales available OVERLOAD PRESSURE: Nominal overload pressure 
factor of 2.0 times the maximum dial reading (higher factors available). BURST 
PRESSURE: Normally 3.0 times the maximum dial reading. TEMPERATURE 
Not affected by temperatures up to 250°F. V[BRATION: Qualification test report 
available on pressure tests showing cycling, vibration, from 0 to 2000 eps. at 25 G's, 
and resonant frequency vibration tests at 25 G’s. SHOCK: Data available on 
MIL-E-5272A shock test at 40 G’s (satisfactorily drop tested up to 900 G's in 
special tests). PULSATION: Practically unaffected by line pulsations of 3% of the 
full dial reading. ENDURANCE: 10,000 cycles up to 250,000 cycles, depending on 
application. ACCURACY: Hysteresis friction and backlash are below readable 
limits. Absolute gauge accuracy to 114% average, 1% when requested 

Whatever your high pressure gauge problems may be, why not let RMC engi- 
neering skill provide the answers. Write to either of the addresses below 


ROCHESTER MFG. CO. OF CALIFORNIA 
93 Beacon Place, Pasadena, California 


ROCHESTER MANUFACTURING CO., INC, 
221 Rockwood Street, Rochester 10, N. Y. 
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the entirely NEW 


n-\Y. —— 


for large wire sizes 


FEATURES: 

e High Performance Nylon Insulation to provide 
continued satisfactory service life at elevated tem- 
peratures, plus resistance to ester-based oils. 


e Helical tongue design to secure maximum struc- 
tural utility at minimum weight penalty. 


e Cast insulation has formed entry ramp to pro- 
vide easy wire insertion and snug fit over standard 
AN wires. 


e Color-coding to assure proper terminal selection 
for applicable wire sizes. 


e Step-Lok Crimp to guarantee continued proper 
position of insulation with respect to terminal. 


e Connector designs are available in single to 
single, single to multiple and multiple to multiple 
wire accommodations. 

The A-MP Ampli-NYL Terminal is installed with the 
proven Confined “C” Crimp for maximum electrical 
and mechanical performance. Confining the spread 
of the terminal during the crimping process achieves 
more intimate contact and a homogeneous unior 
of conductor and terminal. 





Additional information is avaliable upon request. 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


‘ i tilable throug 
ved subsidiaries in: Canada + England + France + Holland + Japan 


A-MIP? prods Cerlilimuifalitogelite ‘ cet ir h wholls 
mil j 





| HOURS TO EUROPE 


| 





The first Jet Clippers are Boeing 707s, the most thoroughly flight-tested aircraft ever to enter comn 


transatlantic service. No increase in minimum 
fares. Coming: Jets to Latin America, the 


Pacific and ’round the world. 





FIRST AND ONLY 
For fall reservations, call your Travel Agent FIRST ON THE PA 

or one of the 53 offices of Pan Am in the FIRST IN LATIN AMERICA 

U.S. and Canada. oT rade-Mark, Reg. U.S. Pat. Of. FIRST 'f 





Pan American, world’s most experienced airline, carries 
almost as many people to Europe as the next 2 airlines combined 











This Fall|6 MAGIC 


JET Curren Atrmes 


PAN AM STARTS FIRST JET SERVICE! 


Starting this fall: the No. 1 airline Pan Am’s Jet Clippers* are the first trans- 
across the Atlantic welcomes you to a atlantic jet airliners. They are pure jets, a 
: major advance over turbo-props. Four mas- 
magic world of travel! Fares as low as oie eee , ' 

“7 sive jet engines give you beautifully quiet, 
*453°° round trip to London, $489°° to vibration-free comfort at 600 mph. 


is...daily from New York. = : ¢ 
Paris daily fro ° - Cruising altitudes are between 25,000 and 
40,000 feet, up where it’s possible to “ride” 
FLYING HOURS the jet stream currents. 
wares a. Jet Clippers will offer the finest, fastest 
TO EUROPE 
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*price —$490 with model 0143 power supply 


We'll see you at the Wescon Show, Booths 412 & 433. a 
WIDE CAPABILITY ...HIGH DEPENDABILITY i r ¥ 


NEW HALLAMORE DC AMPLIFIER The combination of low drift and noise with high stability and broad bandwidth constitutes 
an instrument very nearly ideal for applications requiring the amplification of DC signals. The Hallamore Model 0142 affords 
DC gain accuracy of 1% or better and DC gain stability of .05%, with a drift of lessthan + 2 microvolts , referred to input 
with 10°; regulated line. Applications include telemetering, data handling and process control. The unit is also employed as 
an oscilloscope pre-amplifier, galvanometer driver, or error amplifier. Model 0142 is immediately available as a plug-in unit or 
as an element in a module of eight amplifiers with eight Model 0143 power supplies or one Model 0144 regulated power supply 
For general laboratory use, the amplifier has been combined with a Hallamore power supply in a convenient, portable cabinet, 
Model 0146. Write or phone for PUB 543, full description of Model 0142 DC Amplifier. Address: 8352 Brookhurst Avenue, 
Anaheim, California. Engineers . .. for ideal working conditions 


with a dynamic, creative organization 
address resume to Chief Engineer. 


HALLAMORE ELECTRONICS COMPANY “> a division of the SIEGLER CORPORATION 
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VFP-61 is first Navy photo-reconnaissance squadron on the West Coast to use Chance Vought F8U-1Ps (note fuselage camera bays 


wing was the fact that a smaller canopy 
could be used, and it could have a 
simpler, lighter structure and actuator 
Canopy is operated manaally and is 
counterbalanced with an air spring. 
With this and other savings, Chance 
Vought estimates the | 8U-1 wing con 
cept saved about 300 Ib. * 

Crusader ejection seat is a Chance 
Vought design based on the A4D seat 
design concept. It is operated by a two- 
stage face curtain, and if the canopy 
jams, it is light enough that the seat 
can be blown through it. System in 
cludes automatic seat belt separation 
nd parachute release. 

This Crusader ejection seat, which 
weighs 30 Ib., was further developed as 
1 low altitude escape system, and it is 
good in the 25 to 50 ft. area. 

Crusader’s gross takeoff weight of 
ibout 27,000 Ib. makes it a relativels 
light airplane for its capability. Chance 
Vought engineers say it was designed 
for ight weight from the beginning and 
that success in this field is a “matter of 
wanting to do it.” 

Structure of the FSU-1 was designed 
on the optimistic side, as far as weight 
was concemed, with an eye to making 
corrections in the static test stage. 

Considerable weight was saved by 
widespread use of castings. There are 
275 magnesium sand castings in the air- 
plane, and closer tolerances and precise 
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casting permit these and other casting 
to be installed with only a hole drilling 
operahon 

Chis approach not only saves weight 
but it saves machining operations and 
assembly of smaller pieces 

Complex castings are used in such 
places as the canopy framework. Fou 
magnesium castings form the major 
part of the framework, and two more 
castings form the windshield frame 

Precision steel castings are also used 
There are about 35 different castings in 
the airframe, most of them heat-treated 
to maximum tensile strength. Another 
25 different steel castings are used for 
special support equipment 


Titanium Use 


There is about 650 Ib. of titanium 
in the Crusader, and 25% of its outer 
skin is magnesium plate. Use of ti 
tanium saved about 250 Ib. It was used 
mainly in the aft area where the after 
burner created heating problems 
Chance Vought had to do some pio 
neering with titanium in order to bring 
it to the point where it was practical to 
use in a production operation. A special 
group was set up to study the problem 
High hydrogen content was traced as 
the primary cause of cracking problems, 
and vacuum annealing proved the best 
way of removing excess hydrogen. Pro 
sheet 
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ng gear design was a 
high, two-position wing 
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high volume 
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Evidence Hints Pilot 
Cut SR.53 Throttles 


London—Although loss of the 
Saunders-Roe SR.53 is still under in 
vestigation, it is believed that the pilot, 
Squadron Leader John Booth, cut the 
throttles late in an attempt to abandon 
takeoff. Earlier reports stated the engine 
stopped burning or cut out. 

Che aircraft never became 
and ran through the overshoot 
wheels down and anti-spin tail chute 
fully streamed. No other tail chute was 
fitted. Difficulties of keeping the high 
speed machine straight after it had gone 
through the overshoot would account 
for the collision path, a company 
spokesman said. 

The pilot's only radio comment was 
‘panic stations” which was the agreed 
message to control if the pilot intended 
to abandon the takeoff and would need 
towing assistance home. 

Aviation WeEeExk was told that there 
had been no previous case of engine 
failure at takeoff. It is possible that 
the late decision to abandon the take- 
off was associated with high engine tem- 
perature indications or ‘Gre warnings, 
but factors not associated with the 
powerplant could have been involved. 

The fact that the pilot did not re- 
tract the undercarriage was not consid- 
ered surprising. According to a spokes- 
man for Saunders-Roe, it is debatable 
whether raising the undercarriage would 
have helped. With wheels down the 
pilot retained cross country steerage, 
and wheel and drag chute braking re- 
mained effective. On its belly the in- 
creased drag of such a clean aircraft 
would not compensate for the complete 
loss of steerage and control and, at the 
speeds involved, the certainty of gyra- 
tion, the spokesman said. 

Takeoff and climb in the SR.53 can 
be made with both turbojet and rocket 
engine, or takeoff can be made with 
turbojet alone, the rocket engine being 
cut in after the aircraft is airborne (AW 
Dec. 23, p. 60). 


airborne 
with 


Nuclear Reactor Started 
For Lockheed Test Unit 


First of two atomic reactors slated for 
use in Lockheed’s nuclear test facility 
was started by General Electric’s 
Atomic Power Equipment Department, 
San Jose, Calif. Lockheed is doing de- 
velopment work on an airframe for nu- 
clear aircraft at its Dawsonville, Ga., 
nuclear test facility (AW June 2, p. 51). 

Critical Experiment Reactor (CER) 
will be used principally for checking 
out core configurations of the Radiation 
Effects Reactor (RER), the second re- 
actor that GE is furnishing Lockheed. 
RER will determine how well materials 
can withstand nuclear radiation. 
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DELAVAN 
FUEL INJECTORS 










And is it any wonder? Today's high performance aircraft 
simply demand product that have been Handled With Care 
At Delavan, perfor e and reliability are the keynotes 
Consider these accomplishments in fuel injection 
Flow Ranges — Certa f the 
Delavan Fuel Inject I 
manufactured regularly with . = 
flow ra s as higl 50 t ] HANDLED 
wu i a | ny 
On occasion, injector WITH CARE 
been rnished pre li 
if ! pt rch 
ttomuzation er flow ra t 
100 to | 
Flow Tolerances — Dela n- 
jectors | ve been furnished as 
luction items witl tol- 
cTances ot exceedi it 
masinum flow rating 
Spray Angles — Delavan Injec- 
tors can be guaranteed withi: 
+2 when ri isured " tro 
the nozzle orifice 
Spray Patterns — Cuaranteed 


to mect all regular segmenta- 


tion tests 


In addition to exacting per- 
specifications, other 
requirements are frequently in- 
and must be met in the 


product Factors. such as 


tormance 


volve d 
final 


high and low temperature en- 


vironments, unusual materials, 


corrosive and abrasive fluids, 
; . 

limited space ind weight re- 
quirements as well as unique 
principles of operation and in- 
genius design arrangements are 


De lavan « (‘l- 
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sure Delava is 


all a part of 
neering 
perience, B 


on your supplier team. eas 2 
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CHEM-MILL”* is the first and 
largest manufacturer of products 
for chemical milling! 


*Sole licensing ogents under Patents by North ° 


American Aviation, Inc., and Turco Products, inc S 
. 


TURCOFORM 


PRODUCTS 


CHEM- -MILL 


OrvisiONn OF TURCO PRODUCTS v¢ . 


6135 South Central Ave., Los Angeles 1, Calif . 
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TIMKEN STEEL MADE BY 
THE CONSUMABLE ELECTRODE 
VACUUM PROCESS 


Cleanest steel available in 
commercial quantities 


OU can now get Timken" steel produced by the 

latest development in steel melting technique— 
the consumable electrode vacuum process. It’s steel of 
superior cleanliness and transverse strength. And only 
the Timken Company furnishes this super-clean steel 
in bars, wire, and rotary-pierced tubing, and in a wide 
range of alloy and stainless analyses. 


Major advantages of this consumable electrode 
vacuum process steel are: Superior cleanliness. The melt- 
ing process ends problems of contamination from three 
basic sources—crucible, air and slag. The water-cooled 
crucible is made of copper—does not contaminate. 
There is no air present. And no slag forms. Further- 


TIMKE 


more, gaseous impurities already in the electrode 
metal are drawn out by the vacuum during melting. 


Better dispersion. Virtually segregation-free steel 
results because any remaining impurities are better 
dispersed throughout the steel. 


The combination of superior cleanliness and better 
dispersion results in a more uniform steel of very high 
fatigue strength and ductility. 


This cleaner, sounder steel produced by the consum- 
able electrode vacuum process is ideal for vital aircraft, 
jet engine and other parts that must have steel that is 
exceptionally clean and strong. 


For further information, please write The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”, 


=STEE 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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SPACE TECHNOLOGY 





WITH top off, General Electric’s air arc chamber (left) is prepared for a run. Steel wool is placed between three center electrodes to aid ini 
tial arcing. Fourth electrode, a large graphite sleeve, lines the chamber and is grounded. After a run, center electrodes are removed (right 
showing the effects of the high intensity arc. Steel wool has been consumed. Maximum arcing time has been 15 sec 


Air Are Simulates Re-Entry Problems 


Philadelphia—Newest addition to 
General Electric’s arsenal of space re 
search tools is a large air arc capable of 
generating plasmas with temperatures 
twice that of the sun’s surface. 

\pproximately four times larger than 
iy previous General Electric arc, the 
unit, a three-phase a.c. model, 
consumes electricity at the rate of 15,- 
000 kw.—equivalent to the amount of 
power flowing into 5,400,000 average 


new 


homes 

The arc is located at the company’s 
Switchgear Department, one of the few 
facilities capable of generating the cur- 
rent required to run the unit. 

Like other arcs, the new unit will be 
used by scientists and engineers of 
General Electric’s Aerosciences Labora- 
tory to study the effect of extremely 
high temperatures on new materials 
and designs. Primary interest, of course, 
stems from the company’s work on the 
re-entry problem. The large size of the 
new unit, says George F. Metcalf, gen 
eral manager of General Electric's Mis- 
sile and Ordnance Systems Department, 
will enable the scientists to use “more 
nearly full-scale models of re-entry ve- 
hicles” and to attain a closer simulation 
of actual flight conditions at speeds 
Mach 12-25. 

In addition, General Electric scien- 
tists hope to learn more about ionic 
propulsion methods from studies of the 
are. 
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Over-all dimensions of the chamber f approximately 2¢ F an t 
in which the arc is enclosed are in state heat transfe ite of about 2 
high by 18 in. wide. Actual diameter Btu/sec ft*. May firing t 
across the arc’s three center electrodes is proximately 30 
9-in. Maximum current consumption is Unlike the new ar ier m 
20.000 kw. perated on direct current and w 

Fhe arc will produce temperatures nade with only t electrodes 











PLASMA jet shooting out of General Electric’s large air arc will enable researchers to run 
high temperature experiments on re-entry vehicle models much larger than any that could 
ever be tested before with plasma jets. Arc is in General Electric’s Switchgear Department 
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Redstone transporting sec- 
tions closed, locked, and 
ready for travel by road, rail, 
or plane. Original Fruehauf- 
designed suspension system 
isolates missile from shock 
in transit by ground or air. 


Thrust, warhead, and aft 
units of Redstone in their 
separate transporting sec- 
tions with container covers 
removed. Transporters also 
act as assembly fixtures at 
firing site. 


Redstone Ground Handling Equipment 


Is Fruehauf-Designed and Fruehauf-Built 


Three-Part Redstone Transporter 
And Container Acts As Assembly Guide 
At Firing Site 


Among the many missiles for which Fruehauf has 
developed ground handling equipment either as 
prime or sub-contractor is the Army Redstone. 
Typical of the handling problems which Fruehauf 
engineers are experienced in solving, the Redstone is 
so designed that it must be transported in three 
sections, yet requires protection against shock en 
route via any travel system, and has to be assembled 


at launching site. The Fruehauf-designed Redstone 
transporter and container units assist in doing the 
entire job with maximum rapidity and minimum 
expense. 

Among other important missile projects in which 
Fruehauf ground handling know-how has made 
important design or manufacturing contributions 
are: Nike Ajax and Hercules, Genie, ‘Thor, Regulus I 
and II, Matador, Bomarc, Atlas, Titan, Corporal, 
Hawk, Polaris, Sergeant, and Jupiter. 

Consult Fruehauf at any time for complete 
research, design, and manufacturing facilities for 
any ground handling problem concerning missiles, 
equipment shelters, or weapons systems. 


MISSILE PRODUCTS DIVISION 
Pee ane 





10942 Harper Avenue, Detroit 32, Mich. 
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5137 South Boyle, Los Angeles 58, Calif. 














anode and a cathode. The plasma was 
drawn off through the cathode which 
was hollow. Size of the units was usu- 
ally designated in terms of the diameter 
of the anode, with 14-in. the largest 
size heretofore used by General 
Electric. 

The new arc actually has four elec- 
trodes: three located in the center of 
the chamber and a taller graphite sleeve 
which lines the chamber and _ is 
grounded. In operation, steel wool is 
first placed between the electrodes to 
provide an easily ionized initial path 
for the arc; otherwise, the arc will not 
strike across the electrodes. (Once the 
irc is struck, the steel wool is quickly 
consumed). After the steel wool is in 


place, the chamber is buttoned up, and 
the air pressure and voltage are raised 
until the arc strikes. 

The arc actually consists of a series 
of electrical discharges from one elec 
trode to another and intermittently to 
the sleeve. This theoretically will go on 
for periods up to 30 sec., but maximum 
arcing time to date has been 15 sec. Air 
is introduced tangentially at the bottom 
of the chamber at a rate of 0.6 Ib/sec., 
swirls up around the arcing electrodes, 
is changed to a high pressure plasma 
and is discharged through a nozzle (a 
hole ranging from } to | in. dia.) in 
the top plate as a high temperature 
plasma jet. Objects under test are held 
just outside the orifice. 


ARDC Flight Test Center Forms 
Office for Manned Spacecraft 


By Richard Sweeney 


Edwards AFB—Looking toward the 
day when its flight test mission will 
include manned space vehicles, Air Re- 
search and Development Command's 
Air Force Flight Test Center here has 
established the office of assistant (to 
the center commander) for manned 
spacecraft. 

Reporting directly to Center Com- 
mander Brig. Gen. Marcus F. Cooper, 
Lt. Col. Harold G. Russell currently 
heads the office and is organizing his 
working groups within the various ele- 
ments of the center. 

First project for the office will be the 
North American X-15, with the manned 
spacecraft people representing the Air 
Force Flight Test Center cognizance 
in the program. 

Presently, the manned spacecraft 
unit has people within other elements 
and directorates of the center. At a 
later date it will combine all people 
and work within one group. 

Two directorates within the center 
where manned spacecraft figures now 
are Directorate of Flight Test, and 
Directorate of Missile Captive Test, 
formerly the Rocket Engine Test Labo- 
ratory and recently renamed to better 
describe its function. 


Manned Spacecraft 

In Directorate of Flight ‘Test, 
manned spacecraft units are set up 
within several divisions and branches. 
In addition, within the Directorate’s 
Project Control Office, Richard Harer, 
former AFFTC test pilot and now a 
civilian staff member, operates as 
Manned Spacecraft Project Officer. 

In Fighter Operations Branch of 
Flight Test Operations Division, Capt. 
Iven Kincheloe is chief of the Manned 
Spacecraft Section, which also includes 
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Capt. Robert White, and Capt. Robert 
Rushworth. These three will be USAI 
pilots participating in the X-15 pro 
gram. 

Flight Test Engineering Division has 
two branches with manned spacecraft 
units. Human Factors Branch Chief, 
Lt. Col. Bert Rowen, is functioning 
for Manned Spacecraft Human Factors 
Col. Rowen currently is USAF’s Hu 
man Factors Director in the X-15 pro- 
gram, with cognizance over the work 
done by North American Aviation, Na- 
tional Advisory Committee for <Aero- 
nautics and the Navy in this effort, 
as well as other USAF work applicable 
to space flight conditions. The work 
will provide an excellent basis from 
which logical steps in human factors 
investigations can be taken. 

A Manned Spacecraft Engineering 
Section has been established within the 
Flight Research Branch of the Flight 
Test Engineering Division, with Robert 
G. Hoey and John L. Wesesky desig- 
nated for the work. 


Booster Responsibility 

The Directorate of Missile Captive 
Test will play a prominent part in 
manned spacecraft activities later on. 
when it will handle tests of the rocket 


boosters which undoubtedly will be 
used with the spacecraft. Boosters 
will be chosen elsewhere and will 


merely be tested for their particular 
function as part of manned spacecraft 
work by the Directorate 

Since the manned spacecraft office 
at AFFTC is concerned mainly with 
testing of space vehicles, the approach 
to certain problem areas will differ from 
that of contractors or weapon systems 
designers. 

One instance is the use of first stage 
vehicles. Economics would dictate that 


one-shot waste of expensive boosters 


would run to exorbitant figures in even 
a reasonably thorough flight test pro 
gram, let alone the 
required by a 
weapon system 
'herefore, one of the aspec 
Col. Russell's” program is 


possible developments in airborne an 


comprehensive onc 
manned spacecraft 
ts which 
studving 


urbreathing vehicl which could b« 
used to get the space vehicle to alti 


tudes and speeds where its own pov 
plant mav take over. or less expensive 
ind lower thrust 


vehicle off into its 


1 


Stages can send th 
flight test trajector 


Designs for such svstems will be we 
studied, including such approaches 


ramjet carners, turbojet carriers or an 
other possibilities 


Role Not Final 
| ] 


The exact role of the manned 


craft unit has not been mad m 
pletely final, but a functional outline of 
its mission touches almost all aspects of 


space flight 


Instructions indicat: the assistant 


idvise the center commander n 


matters pertaining to manned 
flight, represent AFFTC at mect 
and conferences concerning manned 
space flight prepare ordinat 
evaluate plans work in progr in 
termine expected result f man 
spacecraft programs under w t tl 
center as well as thos programs which 
may conceivably affect the center in th 
future 

The manned spacecraft unit's thor 
ough integration into the X-15 program 


human factor 
provide the 


in technical, 
and piloting areas will 
group with a well-rounded background 
in manned space flight, on which it 
can draw for future programs such as 


Dyna-Soar and those which will follow 


support 





Nose Cone Capsule 


Technician works on data recovery capsule 


carried in Thor intermediate range ballistic 
missile Capsule, designed by 
General Electric Co., contains instrumenta 


telemetry 


nose cone. 


tion which backs up systems 
which may not be able to transmit through 
ionized gases surrounding the nose cone dur 
ing flight. Capsule is designed to be ejected 
returns to earth. 


before the nose cone 
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Scientists and engineers depend on CEC for equip- 
ment of proved versatility . . . precision . . . reliability. 
They look to CEC for solutions to data-recording 
pro! s—and find them in CEC’s 5-752 Recorder/ 
Reproducer System. 

The 5-752 delivers instantaneous playback of up to 
14 tape tracks with simultaneous recording or repro- 
ducing of separate signals. Quickly adaptable to use 
1-mil base high-strength Mylar instrumentation tape, 
allowing 50% more tape footage per reel. Seven dif- 
ferent types of plug-in amplifiers record and repro- 
duce in Analog, PDM or FM modes. 

The military and industry alike use the 5-752 in 
recording telemetered missile data, wind-tunnel test- 
ing, jet and rocket engine testing, shock and vibration 
studies, mobile and stationary structural testing, static 
and dyramic testing, sound measurements, and medi- 
cal research. 


Data Tape D 
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Two exclusive design advances distinguish the 5-752 as a 
leader in the field of data recording and reproducing: 


ALL-METAL-SURFACE MAGNETIC HEADS 

The all-metal-surface of CEC’s magnetic heads 
promotes a self-cleaning action and minimizes head 
wear. Oxide can't build up on heads to cause drop- 
outs or loss of high-frequency response. 





LOWER FLUTTER EVEN AT LOW ge 3, 
TAPE SPEEDS # F—ThrTT 
At tape speeds of 1% and 3% ips, } 
cumulative flutter in the 5-752 is about *~—tiT 1 
50% less than the flutter found in §“——TTTh 
other tape equipment. Accompanying ; 
chart shows flutter recorded at 30 ips 
and played back at speeds indicated. 
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For complete information, contact your nearest CEC sales and 
service office, or write for Bulletin CEC 1576-X26. 


Consolidated Electrodynamics 
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300 North Sierra Madre Villa, Pasadena, California 
OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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ARCHIMEDES spiral antenna (left), first of several novel broadband antennas for electronic countermeasures use which can operate over 
bandwidths of 10:1 and higher, was developed by an Air Force engineer. Equiangular spiral antenna (right), which exhibits bandwidths of 
20:1 and higher, was developed shortly afterward by University of Illinois scientists under Air Force sponsorship. 


Airborne Spiral Antennas Minimize Drag 


By Philip J. Klass 


Dayton—Discovery of a fundamen- 
tally new type of antenna, which can 
operate efficiently over a wide range of 
frequencies, is sparking a minor revo- 
lution in the design of antennas for elec- 
tronic countermeasures (ECM) use, 
particularly for airborne ECM. 

New spiral antenna design has 
spawned a whole family of odd-shaped 
broadband antennas whose members 
bear such exotic names as “Archimedes 
spiral,” “Scimitar,” and “Valentine.” 
Original spiral antenna design is cred- 
ited to Edwin M. Turner of Wright 
Air Development Center's Aerial Re- 
connaissance Laboratory. Other novel 
designs have been developed by Uni- 
versity of Illinois scientists. 

Previously an antenna which could 
maintain essentially constant impedance 
and radiation pattern over a frequency 
range of 1,000 to 2,000 me. (2:1 band- 
width) was considered good. A band- 
width of 3:1 was considered exceptional. 

Today, spiral antennas can be pro- 
duced whose impedance and radiation 
pattern remains essentially constant over 
a 10:1 to 20:1 bandwidth. Figures of 
30:1 or even higher may be possible 
with some compromise in performance. 

Spiral antennas in some configura- 
tions can be designed to operate at 
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frequencies as low as 30 mc., or as high 
as 30,000 mec., and this upper limit 
may eventually reach 120,000 mce., ac 
cording to Turner. Most of the spiral 
antenna configurations can be fabri- 
cated using etched-circuit techniques, 
hence are relatively inexpensive to pro- 
duce. Most of the configurations are 
suitable for flush mounting, the others 
we generally how-drag. 


Bomber Requirements 


Addition of electronic countermeas- 
ures equipment to bombers has resulted 
in phenomenal growth in the number 
of antennas they must carry. Modern 
high-speed bomber may require more 
than 100 antennas of conventional de 
sign, to enable it to cope with enemy 
electromagnetic radiation in an\ portion 
of the spectrum. These must be flush 
mounted to reduce drag and so located 
as to give desired radiation pattern, vet 
not cause mutual with 
other antennas. 

Broadband capabilities of new 
antennas enable one such device 
place five or more conventional ECM 
antennas formerly required. New design 
also makes it possible to produce flush 
tvpe antennas capabk of operating at 
frequencies below 200 mc., previousls 
dificult or impossible 

First of the new spiral antennas was 


interference 


spiral 
to re 


conceived and constructed by Turner 
in 1953. His antenna, for 
patent application has been filed, took 
the form of an Archimedes spiral in 
which both the arms 
ie of constant width 
remarkably broadband compared with 
then-existing antennas, exhibiting a 
bandwidth of 8:1 


received an Air Force 


which a 


ind space between 


Device Wa 


lurner subsequenth 


incentive award 


for his work 

Ihe commendation calls it a “major 
idvance in the antenna art 

Some 12 vears earlier, Sergei A. Schel 
kunoff, Bell Telephone Laborator 


} 


mathematician, had enunciated — the 
principle that an antenna of sufficient 
length, whose shape was defined en 
tirely in terms of angk hould ey 
mbit impedance radiation paftt } 
uch wer independent ot frequen 
At the University of Illinois’ antenna 
lat ito this pl ncipk had been 
( run ind investigation | P 
\ I Rumse laborat t 
lurners Archim pil t 
spurred Rumsey t ippl Sch } 
pring iple te Spu | ) inten ! 
tr ) SC inoth i 
Ulla wulat I 
1) lopment } 
the Un t LD. D n 
\ir Force spons« hip It imanan 
fonn vhich in t t iT 
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There is nothing like 
it in pressure switching 














AND PRICED FOR 
COMMERCIAL APPLICATIONS 





Pressure Range Setting 0 to 500 PSIG 
Current Rating 10 amps ind. at 28 VDC 
10 amps 115 VAC 
Tested to MIL Spec. MIL-E-5272A and vibration 
to 50 G's 





BUILT TO MISSILE SPECIFICATIONS 


10 to 2000 cps. 


Weight 7 ounces 


Cubic Volume 6 cubic inches 





Stability —65° to 325° F tolerance of plus or 





minus 5% 





A DIVISION OF COOK ELECTRIC COMPANY * CHICAGO 14, ItlLlLINOTES 




















SCIMITAR antenna, adapted from equiangular spiral, provides different characteristics, bandwidths of 10:1. Units can be designed to operate 
trom 30 me. to 30,000 mc. High-power S-band units are shown at left. Scimitar cluster (right) gives different pattern 


nd bandwidth than the original Archi 
nedes spiral. 

In 1955, University of Illinois’ Prof 
R. H. Du Hamel proposed another 
asic type of wideband antenna which 
ombines the angle concept with peri 
lic structures. The resulting “‘logarith 
nically periodic antenna,” as it is called, 
xhibits electrical charactcristics which 
cpeat periodically as the frequency is 

ried, with only minor changes overt 
each period. University’s D E.. Isbell 

tried out development which con 
firmed Du Hamel’s theorv. 

In 1956, WADC engineers applied 
he equiangular spiral principle devel 
ped by University of Illinois and came 
ip with the “scimitar” antenna, named 
for its shape This antenna exhibits 
sufficiently different characteristics to 
lmost qualify it as another basie type 

Each of these four antenna types has 
crtain advantages, some disadvantages 
depending upon the application. A! 
re in use today 
e Archimedes spiral produces bi-direc- 
tional, circularly polarized radiation and 
xhibits bandwidths of about 10:1. It 
can be fabricated in smaller sizes than 
the equiangular spiral and periodic slot, 
permitting operation at higher fre 
quencies. This type is well suited to 
flush mounting. 

e Equiangular spiral also produces bi- 
directional, circularly polarized radia 
tion. However, it is more efficient than 
the Archimedes spiral, exhibits band- 
widths of 20:1 and higher. Unit is suit- 
ible for flush mounting. 

e Scimitar has very high efficiency, 
power handling capability, exhibits 
bandwidths of better than 10:1. By 
using clusters of several Scimitar an- 
tennas, variety of radiation polariza- 
tions and patterns can be obtained. 
Scimitar antenna can be flush-mounted 
in a cavity or mounted externally since 
it adds very little drag. 

eLogarithmically periodic produces 
linearly polarized radiation, has demon 
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PERFORMANCE characteristic of the carly scimitar antenna shows Visual Standing Wav 
Ratio vs. frequency. 
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EXPONENTIAL loop antennas can consist merely of suitably shaped hole fabricated in tip 
of wing or tail surface. Scimitar antennas can be shaped to perform avionic function as well 
as serving as stabilizing surfaces on a guided missile, as model shows 











Official U.S. Navy photograph 


Air-to-air intercept far at sea... 


For today’s defense by fleet aircraft and tomorrow’s by space ship 
or missile carrier, positive interception systems are being designed 
and built at Westinghouse Air Arm. 
With over 20 years experience in airborne electronics, including the 
highly efficient Aero 13 and related systems, Westinghouse is devel- 
oping advanced concepts and systems in: 
Reconnaissance Guidance & Interception 
Navigation Armament 
Communications Flight Control 
For information on these advanced developments, call or write the 


Westinghouse Air Arm Division, P.O. Box 746, Baltimore 3, Md. 
J-86002 


Westinghouse 
AIR ARM 


DIVISION 


vou can se sure..ens Westinghouse 
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EQUIANGULAR spiral antenna shape is de- 


fined by angles and constants. 


strated bandwidths above 20:1, but may 
be more difficult to manufacture to re- 
quired precision at very high microwave 
frequencies 

Several novel antennas have come 
out of extensions of the Scimitar design 
by placing two such antennas in a back- 


to-back configuration. One, because of 
ts shape, is called a “valentine an- 
tenna.”” Another, with different design 


nstants, is called the “exponential 
loop Both are characterized bv broad 
bandwidths, high efficiency, wide 
beams, and can be fed in either bal- 
anced or unbalanced fashion 

Because this type antenna does not 
require electrical isolation from the air- 
equivalent radiators 
made by fabricating suitably 
shaped holes in the tips of aircraft/mis 


plane structure, 


can be 


sile wings or stabilizers 

Holes would be covered by dielectric 
shields to prevent windstream disturb 
ance. Small holes can provide efhcient 
mtennas with patterns essentially frec 
of lobes For example, for 
operation at 1,000 mc., a four-inch di 
meter hole provides a 10:1 bandwidth 
with a VSWR _ (Voltage Standing 
Wave Ratio) of less than 2:1, 


lurner says 


accord 





LOGARITHMICALLY periodic antenna is 
pseudo broadband device whose characteris- 
tics repeat at periodic intervals as operating 
frequency is varied. 
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Giannini 
PRESSURE TRANSDUCERS 
for any airborne application 


These instruments are typical of the extensive 
Giannini line of presssure transducers: 


451218 “CUBIC INCH” 
COMPACT 


Melba late ha SIZE: One inch cube 


WEIGHT: 2 ounces 
RESOLUTION: to 300 wires (0.33%) 
RANGE: 0-15 to 0-50 psi (a, d or g) 


451212 HIGH LEVEL OUTPUT 
HIGH ACCURACY. 


RESOLUTION ACCURACY: 1% of reading for most 


applications (considering linearity, 
hysteresis and repeatability) 


; RESOLUTION: 2000 wires (0.05%) 
| RANGE: 0-10 to 0-50 psi (a, d or g) 


45154 HIGH VIBRATION 


LOW 
PRESSURE 


VIBRATION: 25g to 2000 cps 
REPEATABILITY: 0.8 

RESOLUTION: to 250 wires (0.4%) 
RANGE: 0-10, 0-15, 0-20 psi (a, d or g) 





461227 BOURDON TUBE 


HIGH 
PRESSURE 


VIBRATION: 36 g to 2000 cps for special 
applications 


RESOLUTION: to 400 wires (0.25%) 
RANGE: 200-10,000 psi (a, d or g). 





Detailed Bulletins are available on 
these transducers...write for them today. 


7. 
Giannini measures & controls: PRECISION 
INSTRUMENTS 
Be ee t v 9 AND CONTROLS 


ei & P APF 


Ts Ps Qe M T, P, TAS 





G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIF. 
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THE ARMY’S H-23D RAVEN: 
INVESTMENT IN TOMORROW 


Over 20 major improvements distinguish the H-23D as one of today’s 
most advanced helicopters. But several features in particular verify 
its unmatched growth potential, which is a prime requisite for the 
evaluation of any helicopter investment. 


Basic Ruggedness: The H-23D has the highest flight and landing load 
safety factors of any two or three place helicopter flying today. 


Component Life: The H-23D’s 250 horsepower is available full-time, 
without restrictions warning of jeopardized service life. In fact, all exist- 
ing components are designed to accept considerably greater horse- 
power and to attain an overhaul period beginning at 1000 hours. 


Functional Versatility: More power...more cabin space... further 
qualify the H-23D as a multi-mission helicopter, backing up a basic 
Army concept: more utility from fewer units. 


The H-23D is now prepared to receive a new 305 horsepower 
engine, without further major modification. The resulting 
UH-12E (prototype now flying) has already demonstrated 
a performance which will capture new missions beyond those 
previously conceived for this helicopter class. 


HILLER HELICOPTERS 


PALO ALTO, CALIFORNIA 


















In 
ELECTRONICS 





AIRCRAFT 
DALLAS 


means a 
System of Weapons Management 





Temco’s capabilities in electronic research and development 
.. in systems management. . are making Temco a leader in 
the electronics field. Take Temco’s work in autopilot develop 
ment, for example. While converting several Army Signal 
Corps L-17s to radio-controlled reconnaissance drones, Temco 
found no suitable ‘‘commercial’’ autopilot. So Temco engi 
neers developed their own. . an inexpensive, simplified unit 
that met all special requirements . . provided wide-range reli 
ability and control. 


Then Temco engineering came up with a low-drift d-c servo- 
system and a low-power d-c “‘pecking’’ amplifier . . took the 
basic autopilot they had developed . . miniaturized and repack- 
NEED aged it for use in Temco’s rocket-powered transonic Teal 
iS TODAY'S target drone. The result: ‘‘Teal’’ became the first ‘‘missile’’ of 
CHALLENGE AT. its type to be successfully launched from a swept-wing air- 
craft and to operate effectively at altitudes up to 50,000 feet. 


TOMORROW'S 





Today this know-how is directing development of ‘‘Corvus”’. . 
the Navy's highly classified ‘‘stand-off’’ air-to-ground missile 
.. with Temco as weapon system manager. It is being used in 
the development and production of special flush-mounted an- 
tenna systems .. microwave devices .. advanced guidance 
systems . . airborne TV systems and many classified projects. 





Temco’s complete systems management capabilities are ready to 


meet your challenge. 














VALENTINE antenna (top) and exponential 
loop (below) are two additional broadband 
antennas to be derived from the equiangular 
and scimitar design concepts. 


ng to Turner. If a VSWR of 10:1 is 


tolerable over the 10:1 bandwidth, di 
meter of hol in be reduced to only 
1¢ inch 

Air Fore not releasing perform 
nce details n the current state of 
piral antenna art. However, an earl 

WADC report that was recently de 
lassified ils the following characte 
tics of Archimedes spiral intennas 

tested in 1954 

eShapes: Variety of configurations 
ere investigated, including flat cir- 
ila elliptical, rectangular and cir- 
ular-bent over a curved surface, corre 


pr nding to antenna for mounting on 
leading edge of a wing. WADC reports 
nfiguration tends to r 
duce antenna bandwidth some 
e Frequency range: Tests indicate that 
intennas radiate efficiently between 
l ind 10,000 me. Physical size 
siderations suggest useful limit will be 


hat a curvec 


what 
what 


con 


bout 50 to 15,000 mc., report says 


© Radiation pattern: When antenna 
ipertu diameter exceeds 4 the operat 
ing wavelength, a 70 to 110 deg. solid 


results \ 
essential because of spiral antenna’s 
natural bi-directional radiation charac 
pth is not critical, 


one pattern cavitv backing 
| g 


teristics. Cavity de 
eport indicates 
e Impedance: Antenna 

dance can be stabilized between 40 and 


of 10 


input lm pe 


ohms over frequency range 
ry mor 
¢ Feedpoints: ‘Two methods of feeding 
Archimedes spiral investigated 
One 
ter to an unbalanced coaxial line. Other 


wert 
connects spiral conductors at cen 
rangement connects center conductor 
end of one 
coaxial 


of coaxial cable to outside 
of the spiral 
shield end of other spiral arm and to 
rounded cavity. First type feed pro 


horn type radiation pattern, 


arms, connects 


auces 
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while second stub-tvpe antenn itterns can be tain vith sp 
performance, report says only 14. tur in ne un 

The equiangular spiral name comes only j of a turn 
from the fact that a 
drawn from the origin to am 
the curved surface makes the same angle bora 
with a tangent to the curve at the point An 


intersection endicular to the in 1¢ al 


gives 


radius vector 
point on John Dyson 


of radius vector 
Shape of the antenna 
the following equation 


P ke that ti ( uld not Y xtend inadet 
Where: p Radius vector from origin ee Ds 
to point on curve ot 
rs) ingle of rotation of radiu ; . ] trots 
vector / Loltenaiie eS Ties ic 
Constants 


son I rt sa 
Standing 


“ 
~ 


k, a 
Variety of balanced equiang tlar pil When TT intenn ‘ operate 
antennas, consisting of two pi! il arm vn ft 
have been investigated bout 2 
University of ib i WADC , Scimit 
tors nphhed r4 I 
Tw 
centric, but disy 
it the vf the 


of the outer edge of a sp ! 


Or slots. 


7 
Illinois antenna 


spiral arms are id ‘ ira 

laced 18 eg. starting mblan t t tu tens 
center intenn 
fined by equation: p . ( 
f inner edge of spi | ! aenm f ter I t I 


equation , ky 


equi ilent t n \ t t used for out iu 


the lowest yperating frequency u n betw n ! d 


l ests 


} ‘ ‘ . 
indicate that n ed Tf ( we 








Automatic Helicopter Flight Controls 


Helicopter automatic flight control system developed by Sperry Gyroscope Co. provides 
same control capability as systems for fixed wing aircraft. First operational systems are being 
installed in Vertol 44 helicopters for the Royal Swedish Navy 


under 40 Ib., could be vsed for remote control of helicopter drones 


System, which weighs just 
Components are: (1 
Bungee pick-offs for centering control stick and converting pilot's stick movements into 
links to con 


vert collective stick and rudder forces to electrical outputs, (4) linear accelerometers to sense 


electrical signals, (2) vertical gyro for providing pitch-roll reference, (3) force 
g g g | 


lateral and longitudinai accelerations, (5) pilot consol, (6) amplifier assemblies including 


altitude sensor which can be used individually. 





OOM 


ENGINEERS & SCIENTISTS 
SPACE SCIENCES 
WEAPON SYSTEMS 


Aeronutronic Systems, Inc., a subsidiary of Ford 
Motor Company, is expanding military and commer- 
cial programs in Glendale and at modern, new facili- 
ties overlooking the Pacific Ocean at Newport Beach, 


IS 





California. Outstanding career opportunities for 
qualified scientists and engineers who are U.S. citi- 
zens, and have B.S., M.S. or PhD degrees, are avail- 
able in the following fields: 

SPACE SCIENCES — Physics, astronomy, electrical 
or mechanical engineering —to perform research and 
development studies on fire control concepts for 
weapons systems, precision trans-lunar and interplan- 
etary trajectories, and to evaluate guidance require- 
ments 

WEAPON SYSTEMS — Mechanical, aeronautical, 
civil or chemical engineering — with experience in 
research and development of aerochemistry and pro- 
pulsion, astronautics, missile design and analysis, and 
thermodynamics of high speed missiles. 

Qualified applicants are invited to send resumes and 
inquiries to Mr. K. A. Dunn 


AERONUTRONIC SYSTEMS, INC. 
a subsidiary of Ford Motor Company 


1234 Air Way, Bldg. 12, Glendale, California - CHapman 5-6651 
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~ “Save SPACE and WEIGHT with the 
A. W. HAYDON COMPANY'S 
Unique Line of RELIABLE SUB-MINIATURE 
ELAPSED TIME INDICATORS 


TINY! 





appear to give better results, according 
to a recent WADC report. 

Roughly speaking, scimitar acts lik« 
a stub antenna in the horizontal plan 
(6 90 deg.), and like a dipole in the 
vertical plane (¢ = 90 deg.), accord 
ing to Turner. Formal theory has not 
yet been developed which fully ex 
plains Scimitar operation. Despite thi: 
there is sufficient empirical knowledg: 
to permit design of Scimitars for mos 
applications, ‘Turner says 

Logarithmically periodic antenna, 
veloped by University of Illinois, can 
take the form of two metal triangles 
joined at their apexes, with rectangula 
“teeth” located on two sides of the tri 
angle. Shape of this antenna is defined 
in terms of the radius from antenn 
center to each of the teeth and in 
terms of the angles swept by the teeth 
and the void between the teeth on the 
two triangles. 

Radii of the teeth are selected s 
that the ratio of the radius from on 
tooth to the corresponding point on the 
adjacent tooth is a constant. This con 
stant determines the period at whicl 
the antenna characteristics repeat 

\ flat (planar) periodic antenna of 
this tvpe will exhibit half-power beam 
widths of 40 to 80 deg., for rad: 
ratios of 0.25 to 0.81, Illinois invest 
gators found 

General pattern shape is _bi-dir 
tional, having approximately equal prin 
cipal plane beam-widths. Antenna is 
fed from its center 

If the two serrated triangles a1 
folded over so that the angle betwee: 
them is less than 180 deg., the antenn 
will radiate a unidirectional pattern 
the included angle reaches about 4 
deg. Using a periodic antenna with 
diameter less than a half wavelengt!l 
folded to give included angle of 4 
deg., University of Illinois’ Isbell ob 
tained essentially unidirectional 
tion over a 20:1 bandwidth 
6,000 mc. It is expected that t! 
limit can be extended bevend 
ure, limited only by the precist 
which tiny teeth can be cut nea 
of the device. 

Sizable number ot Comm panies have 
or are currently investigating new spit il 
antennas and their broadband deri 
tives. List is known to include: Ai 
borne Instruments Laboratory, Dalm: 
Victor, Farnsworth Electronics, Genet 
Electric, Gibbs Manufacturing, Halli 
crafters, Martin, Melpar and Teme 
Aircraft Co. List of universities 
research groups includes: Johns 
kins, Massachusetts Institute of 
nology, Ohio State and Stanford 
search Institute. 

Variety of novel-shaped spiral 
tennas can be expected to show up 
soon on new aircraft and missiles t 
play an important role in extending 
electronic countermeasures capability 


; 
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CAA Radar Delivery 
Set for June, 1960 


Dallas—Delivery of first ASR-5 sur 
veillance radar system by Texas Instru 
ments, Inc., is scheduled for June, 1960, 
with production rate of two units a 
month following initial delivery. 

Company has $5,928,000 contract 
Civil Aeronautics Administra- 
tion, which is expanding its'surveillance 
network to 19 new cities (AW 
June 30, p. 33 ASR-5 is similar to 
\SR-4 system previously ordered from 
the Dallas electronic firm. 

Che radars will cover altitudes up to 
7,000 ft. in providing approach and 
ceparture control in airport areas 
ASR-5 will have circular polarization 


from 


I dat 


| . , y 
ind moving 


be able to handle a 30 ft. radar beacon 


ina when such equipment is avail 


will be installed at 
lulsa, Okla.; Richmond 
S. C.; Roanoke, Va.; 
Greensboro, N. C.; 
Washington, D. C.; 
Bristol, Tenn.; 


new radars 
rports in 
Va.; Greenville, 
Harrisburg, Pa.: 
loledo, Ohio: 
Chattanooga, Tenn.; 
Corpus Christi, Tex. W ilkes-Barre, 
Pa.; Wilmington, Del.; Binghamton, 
N. ¥ Columbia, S. C.; Phoenix, 
\riz.; Des Moines, Iowa; San Diego, 
Calif.; and Amarillo, ‘Tex 


Digital Computer 
Used in Relay Design 


Complex design problems relating to 
s for missiles and aircraft are 
being solved with a digital computer 
t Leach Corp.’s Relav Division, Los 
Angeles. Computer is being applied to 


design of relay prototypes to achieve 


new Teiay 


}, 


reduction in size and weight and refine 
ments to boost reliability 
Use of the computer makes possible 
fast determination of 14 basic variables 
in relay design, including coi! amper 
turns; radius, length and separation of 
irmature and yoke length, width 
ind thickness; working air gap length 
irea; distance of pivot 
point; and magnetic material selection 
Leach’s continuing reliability pro 
gram has led to these refinements in 
relay design 
e Elimination of silicone rubber sleev- 
ing, glass yarn and silicone varnished 
wire because of gassing characteristics 
e Modification of contact form and in 
clusion of bifurcation to give increased 
reliability. 
e Backfilling with special high purity 
grade of nitrogen. 
e Extensive use of Teflon insulation. 
e Elimination of rosin flux, certain sol- 
dering operations, and cadmium plating 
e Complete measurement of contact 


1 
arop. 


ores; 


ind core to 
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target indicator, and it will , 





New Air Collision Study 
of Collision Avoid- 
a 200-page detailed analysis of 


“Fundamentals 
ance,” 
the problem based on more than two 
years of company-financed study has 
‘cen published by Collins Radio Co. 
The report analyzes many subtle com- 
plexities of the air collision avoidance 
problem that are often overlooked by 
newcomers in the field. It includes an 
analysis of the basic air collision prob- 
lem, dynamics of collision hazards in 
turbulent air, aircraft response in turbu- 
lent air and the nature of collision en- 
counters in both and directed 
trafic. The report does not recommend 
any solutions or discuss different possi- 


random 


ble anti-collision systems. 

Copies of the report are available to 
help industry solve the difficult collision 
avoidance problem. Write: Dr. David 
McCoy, Collins Radio Co., Cedar Rap- 


ids, lowa. 











5_FILTER CENTER = 
>» New Microwave Amplifier Advance 
Novel low-noise solid-state amplifier 
technique, which enables germanium 
ciode to amplify at 6,000 mc. without 
cooling to near-absolute zero tempera- 
ture or magnetic field required by 
Masers, has been developed by Radio 
Corporation of America’s 
laboratories. New parametric microwave 
amplifier also has advantage of being 
able to operate with a local oscillator 
pumping”) frequency which is lower 
than incoming signal frequency. Device, 
expected to operate in the 1,000 to 
10,000 mc. band, can be packed in 
space of only four cubic 
quires power supply of only fraction 
of a watt, according to RCA 








research 


inches, ré 


P Admiral Wins Navy SSB Award— 
Admiral Corp. has won competition to 
produce Navy Bureau of Aeronautics’ 
new airborne single sideband set, AN 
ARC-37, originally developed by Stan 
ford Research Institute. Unusual twist 
Admiral, major for Air Force 
airborne HF communications in the 
past gets Navy SSB contract, while 
Collins Radio, principle 
BuAer airborne communications in the 
past is now building AN/ARC-55 
single sideband sets for Air 


source 


supplier of 


| orce 


> Heading Errors Loom Large—Largest 
single source of inaccuracy in Doppler 
auto-navigators comes from errors in 
gyro heading reference and situation 
shows no immediate signs of change, 
according to Lt. Col. D. J. Freund, dep- 
uty chief of Navaids Branch, USAF 
Headquarters. Present progress in Dop- 
pler system design suggests that present 


in half by 
auto-navi 


weights will be cut roughly 
1965, with fully automatx 
gators weighing 100-150 Ib., 


computer and heading reference 


including 
Mod 
est improvement in accuracy is also ex 
pected by 1965 


> PAA Confirms Dectra Claims—P 

American Airways tests of Dectra long 
range navigation system in North At 
lantic have confirmed accuracy claim 
of British Decca, its developer, accord 
ing to PAA’s Ben McLeod ing c& 
lestial, visual sightings and Loran, PAA 
finds Dectra is accurate to within 5 
mi. near base line, within 10 mi. off b 
line PAA ilso i Cc" iluat ng 

plet Edo Lor 


it will install on new jetliner 


svstems and new 


> Lear Autopilots for 
or L-102 autopilots and 
Flight Equipment (LII 


‘ 


i¢ red 
hild S 


transport 


Inte 
irc ho 


F-27—Lea 
Leat 
I 


as opt nal eq 


> Severe 
and 


Changes in 


Avionics?—A 
militar I 


onics 
undergoing “severe 
ing to Dr. W. R 
president of Electron: 
Increasing], omp!] 
requirements and milit dependen 


on constant 


research | developn 


have narrowed the 
bidders,’ Baker says 

in electronic could 
out standard components ot 
ment in large volun 

have end 

Outside 


id rq 
Che aa' 


manufacturer 


seems to 
present 
oratories, it 
ng spacc 
productio 
dustrv during 


B 


Line— Major 


innounced 


Dotted 


] } 
iwards recent 


P Sign on 
tract 
onic manufacturers inclu 
© Hallamore Electronics di 
Siegler Corp Anaheim 


received SOUU Ul 

Northrop’s Radioplane Division for t 
vision equipment to be used in | 
field surveillance drones 

@ Tele-Dynamics Inc., Philadelphia 
ports contract for more than $1 million 
from Reaction Motors for data acquis 
tion and reduction ti 
installed at Naval Ai 
Lakehurst, N. J 

e Ampex Corp., Redwood City 
will supply airborne tape rec 
Navv’s Bureau of Aeronau 
new $1.2 million 
© Sperry Gyroscope Co. reports $3 mil 
lion contract from Chance Vought t 
develop and produce all-attitude flight 
control systems for Navy's FSU-3 


equipment 


Test Fa 


ontract 























EDUCATION 


The education of a Navy pilot is high at 
the start. He has a minimum of two years 
of college before he joins NAVCAD. By 
the time he wears wings of gold, his 
education has gone up by $110,000 worth 
of training. Flying in a Grumman F9F-8T 
Cougar fighter-trainer, his education is 
literally high. 


On duty, Naval Aviators help make the 
United States Navy our most effective 
police force in cases of international 
delinquency and our best protection 
against submarines capable of launching 
missiles against us. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage . Long Island . New York 
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NEW AVIONIC 
PRODUCTS 





Components and Devices 


e Ceramic-metal reflex klystrons, Series 
1K20, cover the range of 8,500 to 
11,700 me. at output power levels to 
50 mw. Designed for airborne and 
missile use, tubes feature integral ex- 


of 





ternal tuning cavities, will withstand 
vibration levels of 15Gs in anv refer- 
ence plane with less than 100 ke. fre 
guency deviation. Klystrone series is 
tated at plus 250C seal temperature 
Eitel-McCullough, Inc., San Bruno, 
Calif 


eHigh QO silicon variable capacitor, 
called Semicap, is designed to replace 
mechanical capacitors and other vari 
able reactance elements. Semicap has 
2 O of 1,000 plus at 1 me. with a 10 
to one capacity ratio within its pr ik 


inverse voltage rating of —200 vdc. 
Unit has linear voltage versus frequency 
calibration and is virtually insensitive 
to variations in temperature, according 
to the manufacturer International 
Rectifier Corp., 1521 E. Grand Ave., 
EF] Segundo, Calif 


® Four terminal ferrite circulator, Model 
X442A, operates over the frequency 
range from 8.5 to 9.6 kmc., can be used 
to replace a conventional radar duplexet 
Unit isolated transmitter from receiver 
t-r tube by at least 20 db., with antenna 
reflections only directed to the t-r tube. 
In such applications, no at-r tube is re- 
quired. Forward insertion loss is 0.5 db., 
with a vswr of 1.20 with all arms ter- 
minated. Power transmission capability 
is 250 kw peak, 250 watts aver Op 


7 
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THIS IS 


ZIPPERTUBING 


Now available in Vinyl, New Stretch 
Vinyl, Teflon, Nylon, Mylar, Neoprene. 


Major Advantages 


. Cables are made by you, on the spot, 
as needed, without machinery. Pro- 
duction delays eliminated 


New stretch compound pro 
tighter jacketing 


. Highly abrasion-resistant. Tempera- 
ture range, —90°F to 450°F 

. Eliminates expensive lacing or tying 
of conductors 


. Provides re-accessibility to conduc 
tors, or can be permanently sealed 


. New method permits cable termina- 
tion with any type of connector 


. Sizes from %” 1D—continuous 
lengths to 1000 ft 


8. New metal laminations for shielded 
or co-axial cable construction 


9. Perforated type or moided “Ys” and 
“Ts” simplify branchouts 


Important 


if you design or work with electronic 
cables, it will pay you to try ZIPPER- 
TUBING. Field representatives are 
nearby — or send for free sample and 
technical literature. 


Offices & Warehouses in All Principal Cities 


THE ZIPPERTUBING CO. 








He Found 


Success in the Air 





At California’s Ontario International 
Airport, 35 miles from downtown 
Los Angeles, Shell dealer Les Farrar 
runs one of the fastest growing 
aviation service companies in America 


As Les will tell you, to run a successful avia- 
tion service you must have top-flight products 


and equipment. 


In his own words, “‘I was looking for an Oil 
Company that guaranteed quality products— 
quality service—down-the-line dependability. 
And I wanted the best dealer-supplier rela- 
tionship available. I found Shell’s approach 
similar to mine—a 24-hour readiness to go 
beyond the letter of a contract to be helpful.” 





So Les Farrar teamed up with Shell 5 years ago. 


Today Ontario International Airport pro- 
vides rapid, efficient fueling service for com- 
mercial, military, business and private aircraft 
. . . in fact just about anything that flies. 
Growth has been rapid . . . gallonage has in- 


Round-the-clock tower and modern all-weather equipment 
serve the airlines, a Forestry Service fire-fighting unit, an 
Air National Guard unit and turn-around customers. 


Studying airport expansion plans (left to right) are Art 
Clark, vice-president of Les Farrar Aviation Services; 
Thomas E. Flaherty, Airport Manager; Fred Stewart, 
Shell Aviation Representative; and Les Farrar. 


creased twenty times in the five years Les has 
been with Shell. 


How does he do it? Les picks up valuable 
merchandising tips from the Shell dealer 
magazine. And through the Shell Aviation Spe- 
cialist, Les keeps posted on new ways to build 


the kind of service fliers want. 


A key part of his service program is the 
Shell Credit Card System .. . 
signed to help fliers meet exacting schedules. 


a time-saver de- 


Business is good at Ontario. In fact it is so 
good that Les is looking forward to expanding 
his facilities. Plans include a new 2,000-foot 
runway extension to accommodate the ever- 


increasing traffic. 


The fine reputation of the Les Farrar Avia- 
tion Service is widespread and still growing. 
As for the future? Les himself wiil tell you that 
with Shell helping him in every venture—the 
sky’s the limit! 


Giant military transports come to Ontario for modification 
by Southern California Aircraft Corporation and Lockheed 
Aircraft Service Corporation. They rely on Les Farrar for 
fine service and Shell for high-quality fuels and lubricants. 


It pays to be a Shell Aviation Dealer 


—and your nearest Shell Office will be glad to tell you why 








LISLE 
pote 


CHIP 


DETECTORS 


| 


' 


FOR | 
AIRCRAFT 
ENGINES 


Install Lisle Magnetic Chip Detec- 
tors in aircraft engines and accessory 
units to provide a quick, positive 
means of determining the presence 
of ferrous metal chips or particles 
broken free of vital gears, bearings 
or other internal components. 
Attracted to the Detector by its pow- 
erful Alnico magnet, the particles 
bridge an electrically insulated gap 
between the magnet and the Detec- 
tor body : 

A ground check with a continuity 
tester — without removing the Chip 
Detector from the installation — indi- 
cates the accumulation of metallic 
P irticles 

Many major airlines and engine 
manufacturers specify Lisle Magnet- 
ic Chip Detectors for advance warn- 
ing of internal breakdowns before 
in-flight failures. 


Four Chip Detector types illustrated 
above. (Lisle engineers will design the 
one that fits your specific requirements) 


WRITE FOR DATA 
AND PRICES 


© YRPORATION 
| 807 MAIN ST. CLARINDA, IA. 


erating temperatures are from —55C to 
125C. Over-all length is 8.4 in. Cascade 
Research Monogram Precr 
sion Industries, Inc., 63 Victory Lane, 
Los Gatos, Calif 


Division, 


a - 


® High temperature, self generating ac 
celerometers, called the Glennite AXT- 
Series, capable of continuous operation 
at temperatures from 1O0F to 500! 
with an accuracy of 5% of actual 
reading. Unit exhibits less than +5 

change in sensitivity over total temper 


EXPERIMENTAL 
TEST PILOT 


position open at Bell Air- 
craft Corporation, Buffalo, 
New York. Extensive jet 
and fighter aircraft experi- 
ence required. Formal edu- 
cational background and 
experimental or produc- 
tion flight test experience 
desired. 





Send resume of qualifications with 
flying time breakdown to: 
George E. Klock, 
= i 
SUpv., 
Engineering Employment, 
Industrial Relations 
Dept. A-35, 


BELL AIRCRAFT CORPORATION 











ature range, are available with resonant 
frequencies to 30 ke. and sensitivities to 
16 mv./G. Series is designed for meas 
urement of shock and vibration in ait 
craft and missiles over a range of 1/100 
io 1,000 G over frequencies of 3 to 
10,000 cps. Gulton Industries, Inc., 212 
Durham Ave., Metuchen, N. | 


ose 


e Subminiature r.f. coaxial cable con 
nectors, called “Cub” Series, are less 
than one-half the size of standard BNC 
connectors. Designed for 
use, connectors will handle freqencies 
to 10,000 mc. wtih low VSWR, are 
impedance matched for use with RG 
188/U, RG-196/U, RG-187/U, and 
RG-195/U coaxial cable. Design pre 
vents change in contact position 
through the temperature range from 
~65-300F. Dielectric strength is 2,000 
vde. at sea level. Cub sen 
no special tools for assembly, will with 
stand pull of 40 Ib., and meet MIL 
8384 water immersion specifications 
Dage Electric Co., Inc., 67 Nortl 
Second St., Beech Grove, Ind 


microway¢ 


requires 


e Subminiature servo control clutch, 
Model FCX-59, is said by the manu 
facturer to have the fastest respons: 
time of any known type of mechanical 
hydraulic or magnetic actuator. Fit 
ting a standard 4 in. dia. servo mount 
unit has a response time of approxi 
mately 0.9 milliseconds to the first 


time constant of maximum 
Torque is 5 OZ. nm. Minimum guaran 
teed. Control wattage is 4.1 watt 
maximum. Average temperature 1s 
sufficiently low for continuous opera 
tion without overheating ot perform 
ance shift. Magtrol, Inc., 240 Seneca 
St., Buffalo 4, N. Y 


torquc 
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AMC Contracts IMPORTANT NOTICE TO 
Wright-Patterson AFB, Ohio—Fol- PHYSICIS TS A ND EL EC TRONIC ENGINEERS . 


lowing is a list of unclassified contracts 


for $25,000 and over as released by the 
Air Materiel] Command: INFRA-RED OPTICS 


The Goodyear Tire and Rubber Co., 


n, Ohio, nose wheel assembly, spares 


joe eee | RADAR SYSTEMS ANALYSIS 


Jack & Heintz, Inc., Cleveland io, gen- 
erator x0 du aircraft, 400 amp 000 


8000 rpm AF type Q-S, reverse rotation 
axial inlet for F-89D aircraft. (PR SA-8- 
03C1-4688), $66.67 


Luria Engineering Co. Division, Luria 


Steel & trading Co., N. Y N. Y., allied 
constructio 1d support of MB-3A docks 


Walter 'B, N. M for B-52 bomber 
gram, (PR PM-8-8X-5242), $125,060 
Firestone Tire and Rubber Co., Los An- 
Sor uate fever Secs | MISSILE GUIDANCE SYSTEMS 
omb-b fuel tank on WB-50 aircraft and 
ard bomb-bay fuel tank on B-47 air- 
aft, (PR SM-8-03L-5010 and amendments 
ae ms CONTROL SYSTEMS ANALYSIS 
W right Aeronautical Division, Curtiss- 
right Corp., Wood-Ridge, N. J R3350 
W aircraft engines and data for P2V 
MIPR R58-706-85-NOas), $2,046,- 
SEVERAL UNUSUAL CAREER OPPORTUNITIES: 


Cedar Engineering Division, control Data | We have a high priority need for qualified n 
rp., Minneapolis, Minn., transmitter a . ~~ > 
one ee germ TRU-3 eon taann teat any of these fields. Requires Bachelor’s Degr« 


i F-10606 " ra 





engineering or physics plus 3-6 years’ experier 


und PE-8-05C-3349), $71,196 vanced degree plus 2 


Goldberg Bros., Den ° : 
11 8 t of communication, detection or contr 


CONTINUED EXPANSION IN ELECTRONICS & AVIONICS: 


rrir . 


5 years experience in 


a} 
(MIPR 
Emerson Electric has compl 


pace is not slackening at a 


ype MA-1 pitot of missiles and el 


Waste King Corp., 
ve PR PE-8-05C 200) $29 675 
; program 
"he General Tire and Rubber Co., prograr 
y for 7 Bee volume and diver 

R PES- -3471 and = 00-5 ) 
yy). $138.348 the next few ye: 


B. F Goodrich Aircraft Products Divi- 


. ir P Ds vt n ‘> | r 
on, | I a compiex challenges 


Structure has create 
| 
: 


for H-37 air- 
(PR PE-8-( 81), $25,455 CURRENT PROJECTS AT EMERSON ELECTRIC: 


Schulz Tool and Manufacturing Co., San 
; Calif., flis yressure refueling n B-58 fire control system, mortar locat 


00, F-101, F-105 and 


raft PR OC-8-03F-0629 and 


and assemblie s, servomechanisn s, m 
M-8-02F-23562). $44.180 Support equipment, microwave antenr 
rhe General Tire and Rubber Co., Akron, | tures, | lus a host of other electronic 
wheel asse tip rotect n 4 = ~ : ‘ 

§ r B-52G aircraft, (PR PE-8-03B- era. We emphasize research, design and 
452), $27,02 healthy balance in production. 

The Lewis Engincering Co., Nauga I 
‘onn., temperature indicator, type M : CONSIDER THESE EMERSON BENEFITS: 
Se n B-52G, I 8A and KC-135A aircraft 
PR PE-8-05D-3 ), $38,499 @ Excellent salary 
North American ( “> I Outstanding ad 
idir ‘ litiona trair fo 0 Advanced « iuca | 
»). $17,239 Moving expenses fully 
North American Aviation, Ine., Lo Plus other top-level benefits 
es, Calif related equipment and < 


for I 0D/F MTUs (PR PH-8-28 


$1,148,368 
Aero Design and Engineering Co., Beth- WRITE TODAY 
any, Okla., RL-26D Army Haison airplane for new illustrated brochure “ Talent 
(MIPR R58-809-TC and amendment and Grows at Emerson Electri @ 
; , pe torral tour oj our engineering 


rr } 6,000, 
Wright Aeronautical Division, Curtiss- 
Wright Corp., Wood-Ridge, N. J., product 
ment eT! neering services for the 

ing FY-58, O4IPR 


mendment #2), $3 


Weight, Acresnntiast Bevieien, Quran: YOUR FUTURE IS OUR BUSINESS! 
4 engines for S2F-3 aircraft, (MIPR R58- 
NOas) 1 R16 
aeeeenaen Serene 2 SS ae Electronics and Avionics Division 
me “y ; i} re ahoaenth (PR 
Ke sears —~vh dl Sestaens Bendix v “ - 
‘orp Teterbor ‘ J indicator in < t | 
sy gle ay yd a dewiag e 8100 W. Florissant Ave. ¢ St. Louis 21, Mo. 


-3539), $2,244,056. 
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Army Hawk is launched (left). Drawing at right shows plan for firing Hawk through domes which protect launchers from weather. 








Army Develops Missiles for Use In Field 


U.S. Army’s missile arsenal, designed for air 
defense and for fighting a limited brushfire 
type of war, was recently demonstrated at 
White Sands, N. M. (AW July 7, p. 36). 
In its first public firing, the Hawk (above) 
hit a low-flying OF-80 drone at a 5 mi. 
500 ft. altitude. 
above for a Hawk battery emplacement is 


range and Ihe proposal 


planned for protection of key U.S. cities 
and defense areas against enemy air attack. 
Drawing includes control center, radar tower 





Wire-controlled Dart anti-tank missile weighs less than 100 Ib. 


90 


and radar installation on building, barracks 
and 12 launcher emplacements covered by 
domes through which Hawks would be fired, 
Emplacements would initially be located in 
New York City and Washington, D. C., to 
Nike Raytheon 
Manufacturing Co. contractor for 
Hawk, has been awarded contract to design 


complement defenses. 


prime 


facilities. 
Dart wire-controlled anti-tank missile be 


M4-A3 tank at a 


low hit an 


range of 








Sands 
dual 


thrust solid rocket motor, is manufactured 


7,000 ft. during the Army’s White 


demonstration. Dart propelled by a 
by Utica-Bend. Talos (below), Navy-devel 
oped ramjet missile, was launched at demon 
stration from a Talos land-based system 
delivered by Radio Corp. of 
October to the 
version of Talos is expected to have a range 
Other 


tems developments are shown at right. 


America last 
Army for evaluation. Latest 
missile sys- 


of about 100 mi. Army 





Army’s Talos surface-to-air missile is fired at White Sands, N. M. 


AVIATION WEEK, July 14, 1958 





















Saga eked 
eed - atm ao ta 


sieadene 


Sustainer unit above for Nike Hercules surface-to-air missile was developed by Thiokol’s Redstone Division and Douglas Aircraft Co 





Solid propellant rocket engine above was developed by Thiokol for the Army’s Lacrosse surface-to-surface close support missile. 





oars. rs 


che 


a - 





Solid propellant rocket engine (above) for Army’s Sergeant was developed by Thiokol Chemical Corp. and California Institute of Tech 
nology. Redstone field installation is simulated below by Army’s 40th Field Artillery Missile Group at White Sands, N. M 
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Prototype Grumman Gulfstream 10-12-passenger executive transport is moved to final assembly hangar at Bethpage, N. Y., 90% com- 
plete, fitted with 2,105 eshp. Rolls-Royce Dart 7 turboprop engines. Flight tests are scheduled to start late this month or early in August 
Grumman will keep first two prototypes for tests and demonstration. Company now has more than 25 Gulfstream orders 























At your service with modular and 
special design electromechanical actuators 


The actuator you need—for ailerons, trim tabs. feel package configuration you want. Maximum operat- 
systems. missile control surfaces. and ground han- ing load ratings for Airborne modular design actua- 
dling equipment or for any of a hundred other tors are 3500 Ib. linear and 100 in.-lb. rotary. 

applications—can in most instances be specified Beyond the broad limits of this modular line, 


from the Airborne line of modular design electro- Airborne has the engineering capability and the 


mechanical actuators. produc tion facilities to provide any spec ial actuator 


ee ; you may require—singly or as part of a complete 
Originated by Airborne. the modular concept of control system. Such actuators may be modifications 
actuator design is based on a system of standardized, of our conventional designs or completely custom 
interchangeable components. From these components made. We have built special actuators with operating 


you can select literally hundreds of different com- capacities up to 12,000 lb. linear and 1200 in.-lb. 


binations to get exactly the operating capacity and rotary. Write for further information. 


LINEATOR® e ROTORAC® ° TRIM TROL®& e ROTORETTE > i ROTOLOK 


<3 
ir . 
= 


AIRBORNE ACCESSORIES CORPORATION ee —— crus sm a wn-s8 
HILLSIDE 5, NEW JERSEY ROGNET CONGR SRO SNS Fetery SCONINETS, OB 


fing operating capa ty ve and moplete 
F 


Jimens al data f bar actuators, request 
Represented in Canada by: WINNETT BOYD LIMITED « 745 Mt. Pleasant Rd., Toronto 12, Ont Catalog 57A. for rotary MR »8 





HEATING BLANKETS 


and Other Woven Heating Elements 


for MYRIAD USES cine 


Inherent in the rapid, unremitting advance of 
present-day technology is a growing need for 
accurately controlled delivery of heat in many 
industrial and military applications. SAFEWAY 
heating blankets or woven-wire heating elements 
can be designed specifically to fill countless of 
these needs. Indicative of their broad potential 
are the diversified purposes they are already 
serving with complete success. 


Z : AIRFRAME 
In the field of missiles and rockets, fuels, propel- ; ACIS 


lants and launchers are kept at operational 
temperatures with controlled heat. 


Airframe manufacturing utilizes heating 
blankets for both honeycomb and metal-to- 
metal bonding. 


Component aircraft parts . . . gyros, cameras, 
computers, servos, batteries, antennas, to name 
just a few . . . must be heated when exposed to 
the freezing environment at the altitudes at 
which jets fly. Also needed at low operating 
temperatures are de-icing units for propellers, 
wings, vertical fins and horizontal stabilizers. 


ES 


a\ 


Apparent, too, is the marked growth in the 
usage of heating blankets to satisfy winteriza- COMPONENT 
tion needs and demands of certain types of AIRCRAFT PARTS 
refrigeration units for satisfactory defrosting 
methods. 
If it has to be heated (and the “it” can be just 
about anything), you can rely on SAFEWAY 
engineers to study your problems and — with- 
out any obligation — submit an appropriate 
recommendation. 


FOR YOUR COPY OF A 


~~ Safeway 


PLEASE WRITE TOC: 
6680 Newtield Street + Middietown, Connecticut 





WHO'S WHERE 


-_ 





(Continued from page 3) 

Randal M. Robertson, assistant director 
tor mathematical, physcial, and engineering 
sciences, the National Science Foundation, 
Washington, D. C 

James L. Anast, assistant to the president 
for technical planning (headquarters in 
Washington, D. C.), Lear, Inc., Santa Mon 
ica, Calif 

Wayne A. Proell, division director-re 

arch department in charge of work on 

lid propellants for missiles and jet aircraft, 
Standard Oil Company (Indiana), Chicago, 
Ill 

Robert Ford Parker, defense products liai 

n engineer, Wells Industries Corp., North 
Hollywood, Calif. Also: Geery B. Brown, 
district manager-Eastern Region (Garden 
City, L. L, N. ¥ 

John F. Burridge, sales manager, and 
Richard E. McCormick, assistant sales man 

Hamilton Standard, division of United 
\ircraft Corp., Windsor Locks, Conn 

James E. O'Hara, eastern technical field 
representative, Voi-Shan Manufacturing Co., 
Culver City, Calif 

R. L. Burtner, managerSUBROC project, 
Goodyear Aircraft Corp., Akron, Ohio 
Other SUBROC project appointments are 
A. E. Bierke, assistant project engineer; 
J. R. Stair, customer relations; W. H. 
Wood, manufacturing; W. F. VanBuskirk, 
naster planning; J. S. Young, purchasing; 
G. E. Marquis, quality control 

Richard H. Chamberlin, manager-product 
design department, Eitel-McCullough, Inc., 
San Bruno, Calif 

J. S. Dufford, assistant vice president, 
head of quality assurance and industrial 
ngineering, Apparatus Division, Texas In 
struments Inc., Dallas, Tex. Also: Walton 
H. Owen, manager of manufacturing for the 
division 

Frank Sylvester, foreign sales representa- 

e, Lockheed Aircraft Service, Inc., New 
York International Airport, N. Y 

Dr. Kuang Lu Cheng, associate director 
yf research, Utica Metals Division, Kelsey 
Hayes Co., Utica, N. Y. Also: Dr. Adolph 
Edward Palty, supervisor-alloy development 
ind evaluation 

James H. Hedberg, special project en 
gineer, and Maurice C. Foster, project en 
gineer, Aerolab Development Co., Pasa- 
dena, Calif 

David Demarest, manager-Dayton, Ohio 
office, American Bosch Arma Corp., Hemp- 
stead, N. Y 

Frank H. Bobb, assistant manager-engi- 
neering, Beech Aircraft Corp.’s Boulder 
Division, Boulder, Colo 

W. S. Micchelli, Jr., manager, Navy In- 
land Missile Test Range, Chance Vought 
\ircraft, Inc., Dallas, Tex 

Capt. Frank A. Escobar (USN, ret.), 
assistant to manager, Fairchild Guided Mis- 
siles Division, Wyandanch, N. Y 

Harvey L. Hansberry, assistant to the 
president for flight safety, Fenwal, Inc., 
Ashland, Mass. 

A. W. Orlacchio, chief engineer, Glen- 
nite Instrumentation Division, Gulton In- 
dustries, Inc., Metuchen, N. J Also: Ed 
Cohen, assistant marketing manager. 
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Engineers who don’t know 
“It Can’t be Done that Way!’’ 


General Electric’s Jet Engine Dept. at Cincinnati 
now conceives and designs its own Jet Engine con- 
trols, accessories, and components, also designs its 
own test instruments and instrumentation systems. 
This has created many new positions to be filled, 
and we have immediate openings for graduate en- 
gineers with experience in any of the following fields: 


INSTRUMENTATION SYSTEMS 


ELECTRONIC CIRCUITRY 
INSTRUMENT DESIGN 
DIGITAL TECHNIQUES 
AERODYNAMICS 
ELECTRONIC PACKAGING 
MAGNETIC AMPLIFIERS 


ACTUATION DEVICES 
RELAY CIRCUITS 
HYDRAULIC COMPONENTS 
INERTIAL GUIDANCE 
SERVO MECHANISMS 
FUEL CONTROLS 

LUBE SYSTEMS 


AIRCRAFT SURFACE CONTROLS 


These are career jobs and they pay well for engi- 
neers willing and able to work on brand new prob- 
lems and come up with new answers. Actually, you'll 
be finding answers that will appear in Tomorrow’s 


textbooks! 


If you like the challenge of new problems .. . 


if you 


like to work where Engineers don’t know “it can’t 


be done that way” . 
mail to 


.. fill out the coupon below and 


J. A. McGovern, Jet Engine Dept. AW-714 
General Electric Co., Cincinnati 15, Ohio 


Gentlemen: | 


11 am interested in the possibility of an association 
_j with the Jet Engine Dept. of General Electric. 





Address. 





City. Zone___State. 





Degrees 





My field of interest is: 


Phone 


College ——— 





GENERAL 


JET ENGINE DEPARTMENT 


AW-714 


ELECTRIC 


CINCINNATI 15, OHIO 











To help you design more reliable 


technical applications with 


HAND OPERATED SWITCHES AND ASSEMBLIES 











@ “HOP” carefully considers all ap- 
plications from a “human engineer- 
ing” standpoint, beforehand, in order 


Toggle Actuated Switches 


Maintained or Momentary with varia- 
tions for Single-Pole to Triple-Pole. 


Moatjatalinad + 





7 


Single-Pole A3-20 A3-14 

Double-Pole A3-8 A3-15 

Triple-Pole ae °° Sawas 
(shown) 


Bushing size, above models: 4” x 40. 
{Also available in '%2” x 32 bushing.) 





Push-Button Actuated Switches 


Single-Pole A4-18 

Double-Pole A4-7 

Triple-Pole A4-14 
(shown) 


Bushing size, above models: 5%” x 32. 
(Also available in Y%" x 40 bushing.) 
Wide Range of Pushbutton Actuators 
for All Applications. 





Rotary Gang Switches 





6-Pole assembly A9-7 (shown) 
Also available in a wide range of other pole arrange- 
ments. 
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to reduce human failure to a mini- 
mum. Some typical examples of “HOP” 
products are... 


Lighted Push-Button Switches 





C-6 Series — Combines two-piece, color coded 
push-button, pilot-light and switching unit in 
one space-saving component, panel mounted. 
Use singly or stacked. 


C-8 Series—Combines 3- 
color monitoring and 
switching in one com- 
pact, modular unit, panel 
mounted. Ten-second re- 
placement of lamp mod- 
ules from front of panel. 
Variety of colors avail- 
able. 
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RII CIANIE Cc ¢ 


cIVINIGC 














PERATED 


**HOP”’ is a group of skilled Electro-Snap spe- 
cialists who know hand-operated switches and 
assemblies, their limitations, advantages and 
specifications to fit any application. Their service 


is available to you for... 


problem analysis, design de- 


velopment and modifications, 


testing and practical applica- 


tion of hand operated devices 


for specified conditions. 





TWX No. CG-1400 









‘‘HOP’’ personnel have broad practical ability, 


TAKE ADVANTAGE OF THIS 
NEW SERVICE NOW 





Just Ask for “HOP” 


RODUCTS GROUP 


CHICAGO 


VAn Buren 
6-3100 





basic experience and modern application knowl- 


edge which is particularly valuable in helping to 


solve your problems at lower overall cost to you. 


Whether your problem concerns technical appli- 


cation details on standard products or custom 


“specials” engineered to your specifications, this 


new service can give you dependable answers, 
quickly. Just ask for “HOP” by telephone, wire 


or letter. 


ELECTRO-SNA4P SWITCH & MFG. CO, 
4232 West Lake Street, Chicago 24, Illinois 
Telephone: VAn Buren 6-3100 





Hand Operated Assemblies to Meet Any Specifications 
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C3-4—Fire Control Switch 
assures proper sequence 
during emergency fire con- 
ditions. Eliminates pilot 
error by controlling all 
functions when single han- 
dle is pulled. 


C3-11 — Mechanical over- 
ride assembly. Will con- 
vert from automatic func- 
tion to manual operation 
of control surfaces. 





C3-8 — Vibration-free, posi- 
tive detent-action, cut-off 


switch with potted wire leads 
in D.P.D.T. with simulta- 
neous action. 
C3-13—High current, manual- 
ly-operated cut-off switch. 
Will simultaneously interrupt 
4 circuits of 40 amps, 30 V 
DC—or much higher voltages 
with lower amperages. Has 8 
separate circuits available in 
one control device. 
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Note that sailplane sits about 10 ft. higher than towplane to avoid propwash. Wing span is 52 ft. 8 in. Glide ratio is 30.5:1. 


Popularity Through Safety, Low Costs 


is 2.8 fps. Rugged trainer soared at 41 
mph.; it was easily spot-ianded and 


stopped in slightly over 100 ft. 

eSGS 1-26. Single-place medium per 
tormance sailplane is small, compact, 
nd sensitive to control pressures. One 
of the most popular models, it has flown 
to an altitude of 35,000 ft., over 275 mi 
in distance, and close to 8 hr. in dura- 
tion. Wing span is 40 ft.; wing area 160 


sq. ft. Glide ratio is 23:1 Sink speed 
is 2.5 fps., cruising speed, 77 mph. 
eSGS 1-23G. Single-place high per 


formance sailplane is all metal, with 
monocoque type fuselage. Lateral con- 
trol is excellent. The 1-23 was flown 
to a world record of 42,100 ft. above sea 
level, has gained a record 30,100 ft. 
of altitude and holds a national speed 
record—43.9 mph.—for 186 mi. over 
1 triangular course. Wing span is 52 
ft. 8 in.; wing area is 164 sq. ft. Glide 
ratio 30.5:1. Sink speed is 1.9 fps. 


18 


Two-Place Trainer 


Check flights and first solo were made 
in the high-wing 2-22C which, along 
with the 1-26, is being used by cadets 
at the Air Force Academy. Both of 
these sailplanes are available in kit form. 


Tandem-seat trainer, N3891A, sat 
gracefully on the grass between the 


hard-surfaced runways at Chemung 
County Airport. Grass and dirt are best 
for sailplane landings; there is little 
scuffing 

Constructed of welded seamless steel 
tubing, fabric-covered except for alumi- 
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num skin leading edges and tips, sail 
plane on 
wooden wing-tip skid 


single wheel and 


Wing is singk 


~ 


rested 


strut braced; bolt-connected and safetied 


at fuselage and wing. 2-22’s main 
6.00-6 wheel sits just aft of the main 
landing skid. Tire is 4-plv; brake is 
Goodyear disk. Skid, with steel shoc 


is oak wood. Rubber shock mounts sit 
between skid and airframe. Tail wheel 
is of hard rubber, 3 in. diameter 

Sailplanes arc not exempt trom pre 
flight. Controls along 
with combined spoiler-brake handle on 
left side of front panel and tow-line 
knob 'wo-position 


wer'c checke d, 


bungec 
con- 


re le asec 


handle, on floor, is mechanically 


nected to stick 
during tow and aft 
Aileron pushr 
were wiring to 
struts holding st 
and pushrod conn 
loaded tow releas« 
| ully enck s 
nd roomy. R 
gives access to | 
over from right 
front seat. Train 
cluded Schweizer 
Itimeter ind R 
used to detect up« 
to small rates of 
Seat belts and 


FUSELAGE of the SGS 1-26 is of welded chrome-moly steel tubing 


n 





; 
ntro! 


lizer, elevat 


tions 





will be fabric covered 


except for cockpit, which is covered by 24 ST aluminum skin of .051 gage. 
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BUSINESS FLYING 


TWO-PLACE, high-wing 2-22C trainer (above, during takeoff, and below) has wing area of 
210 sq. ft., glide ratio of 18:1. Struts are bolt-connected and safetied at wing and fuselage. 
Skid is of oak, with steel shoe. Flying speed averages about 40-45 mph. 


SINGLE-PLACE, medium-performance 1-26 sailplane (below) has wing span of 40 ft., wing 
area of 160 sq. ft. Glide ratio is 23:1. Stall speed is 26 mph. Wing dihedral is 3.5 deg. 
Twist from root to tip is 2.5 deg. Plexiglas canopy affords excellent visibility. 








Aviation W eek Pilot Report 





Sailplanes Ga 


By Robert IL. Stanfield 


Elmira, N. Y.—Low operating cost, 
learning ease and safety of the modern 
sailplane have encouraged increasing 
participation in a sport-art-science that 
is a challenge both to the beginner and 
to the licensed glider or airplane pilot 

Soaring is attracting a_ gradually 
widening circle of adherents. Most be 
ginners find it a natural and relatively 
inexpensive springboard to powered 
light and the study of aerodynamics 
It’s the closest thing to “making like 
a bird” and the more skillful the pilot, 
the farther, the higher and the longer 
he can fly. 

Efficiency of today’s sailplane is 
keyed to its high gliding ratio, speed 
and low sink rate. For the licensed pilot 
the initiation is quick. 

Soaring in production models of the 
Schweizer Aircraft Co., this AviaTIon 
Weex editor completed the profes 
sional power pilot course at Schweizer’s 
Soaring School in Elmira, N. Y., in 
two days. Result: a commercial glider 
rating, the Federation Acronautique 
Internationale “C”’ soaring award, and 
a healthy respect for the balance, sta- 
bility and maneuverability of these three 
sailplanes 
eSGU 2-22C. Two-place high-wing 
trainer showed excellent control on 
the ground, during airplane and winch 
tow, and at low flight speeds. Wing 
span is 43 ft.; wing area is 210 sq. ft 
Glide ratio is 18:1. Sink speed, solo, 











used in all gliders flown. Tow line, 
about 240 ft. long, was 2 in. manila 
rope. It is hooked up to towplane only 


after pilot is adjusted in cockpit. This 
is to prevent an empty sailplane from 
being towed off. 

Wind was from the northwest at 5 
to 10 kt. when our towpiane—a 150 
hp. Piper Super Cub—taxied up and we 
hooked on. Airplane slowly moved out 
straight ahead, parallel to runway, until 
slack had left line. Team-man held up 
the wing and we were sitting level. 

Bernard M. Carris, chief Schweizer 
instructor, checked me out on all phases 
of flight. Carris, who holds the FAI 
Silver “C” award, and has completed 
his distance and goal legs for the Gold 
and Diamond “C,” nodded an “OK” 
to the wing man, who waved up to the 
towplane pilot. With an answering 
waggle of towplane rudder we were off 

2-22 lurched forward on the skid and 
with slight back pressure was running 
along on wheel. In about 200 ft., the 





ed Gea 





\ 


kit in less than 500 manhours time. 


ms 


COMPLETE 1-26 sailplane kit, above, weighs about 
Below, work on wing from 1-26 kit. 


trainer was airborne and whistling along 
behind the towplane. Forward pres- 
sure was necessary to hold trainer close 
to ground. Too steep a sailplane take- 
off could pull up tail of towplane, which 
itself was not airborne until it had run 
about 500 ft. 


Excellent Control 


Control was excellent during takeoff 
and climbout. 2-22 held 10 ft 
above the towplane, out of propwash; 
speed throughout tow was 55-60 mph 
Should the airplane have aborted, trainet 
easily could have slipped in ahead or, 
once a few hundred feet of altitude had 
been gained, a 180 deg. turn back 
could be made 

During slow climb to altitude, at 
tempt was made to coordinate 
plane’s movements with that of tow 
plane. Getting too far inside on a turn 
could result in a slack rope. Too much 


was 


sail 


slack would mean a sharp jerk as rope 


takes up, and a possible break. 


Too far 





700 Ib. Novice can complete standard 
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TOOLING FOR THE SPACE AGE! 
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AND CONFERENCE 


SHRINE EXPOSITION HALL 
LOS ANGELES, SEPT. 29-OCT. 3 
. 


For more information, write: 
AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 PURITAN AVE. 
DETROIT 38, MICH. 
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HIGH TEMPERATURES 
Key to Missile Performance 


by John V. Long, Director of Research, Solar Aircraft Company 


IGH TEMPERATURE presents a 
formidable barrier to the ad- 
vancement of missile technology. 
Present defense requirements call 
for temperatures ranging from 
—460F to way beyond the limits 
of known material capabilities. 
New and planned developments in 
atomic power and space flight will 
mean temperature levels far out- 
side of man’s current experience. 
The temperatures encountered in missile 
development produce startling phenomena. 
They are part of today’s problems—affecting the 
very concept of the new generation of high- 
Mach aircraft and missiles. Laboratory experi- 
ments have produced temperatures in the 
million degree range. Nuclear fission and fusion 
reactions produce temperatures even higher. 

In the all out attack on the thermal barrier, 
scientists and material researchers are probing 
the four corners of the periodic table. The goal 
is to develop a practical solution to the thermal 
problem. 

The highest melting material reported is a 
combination of the carbides of tantalum and 
hafnium, Its melting point is about 7200F Dif- 
ficulty of fabrication, however, precludes its use 
in present day applications. And 7200F is at 
the cold end of the high temperature spectrum. 
It is obvious, then, that a solution to the mate- 
rials problem cannot be based on melting point 
alone. Man will never beat the thermal thicket 
by hitting it head on. Success will come only 
when he has devised new methods of ingen- 
iously avoiding it. 

There: is an immediate need for a combi- 
nation of materials and designs which will 
withstand temperatures of 2000F in jet engines 
—and at least 20,000F for re-entry vehicles. 

In an all-out effort to satisfy some needs, 
materials researchers are re-evaluating available 
elements, combinations and processes. New 
techniques including vacuum metallurgy, zone 
refining, powder metallurgy, dispersion harden- 
ing and others are providing improved metals 
and alloys. Molybdenum, tantalum, rhenium 
and tungsten show promise because of their 
high melting points. But no known material has 
the refractory property or structural integrity to 





withstand the temperatures that 
will be encountered in tomorrow’s 
“hotspeed” aircraft and missiles. 

Extreme temperature resist- 
ance is not just a materials prob- 
lem, but a problem of interaction 
between environment and the 
material of the vehicle. Designers 
must look at the system as a whole 
and design “around” high temper- 
ature problems. The use of heat 
sinks, ablation and transpiration cooling are 
partial solutions. Additional improvements will 
come with more research. 

For the present we must learn to use avail- 
able materials and, through design, provide 
the balance of the solution. We have by no 
means exhausted present material capabilities. 
Researchers must continue to refine and extend 
the high temperature performance of a variety 
of materials. 

A comprehensive knowledge of both metals 
and non-metals and their physical characteris- 
tics in extreme environments is necessary for 
successful applications. The ability to fabricate 
useful structures is obviously a major criterion. 

Best results will be obtained through a 
materials systems concept. This involves close 
coordination among raw materials suppliers, 
users, materials engineers, designers, test engi- 
neers, fabrication specialists and quality, control 
engineers. 

The team effort must be enthusiastic— and 
it must be dedicated to ultimate success through 
hard work. 


Solar’s capabilities are centered in a team of experts 
experienced in the many sciences related to missile 
and systems technology—from basic design to 
highly precise experimental, prototype and volume 
production. This backlog of experience is available 
for your important missile program. For information, 
write to Dept. F-44, Solar Aircraft Company, San 
Diego 12, California. 





SOLAR = 


AIRCRAFT COMPANY DES MOINES 
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Push the button and copies flow! 


Here, as caricatured by Artzybasheff, 
is the mighty Copyflo® continuous 


automatic, push-button xe- 


printe1 
rography at its brilliant best—whose 
enormous appetite for volume copy 
problems is matched only by its speed, 
versatility, and high quality of output. 

Wherever low-cost, volume copy- 
ing is the need, look to automatic 
xerography for the happy solution. 


Copyflo printers turn out dry, positive 


prints up to 11 or 24 inches wide (de- 
pending on model), ready for imme- 
diate use. Copies emerge at the rate 
of 20 feet a minute, an 8%” x11” 
print in less than three seconds. 
Copyflo continuous printers en- 
large, reduce, o1 copy size to size. 
They offer the speediest, most flexible, 
most economical way to get copies 
precisely like the original from micro- 


film o1 original documents. 


For further information writ 
Dept. 58-102X, HaLom Xerox IN 
Rochester 3, N. Y. Branch offices u 


principal U. S. and Canadian cities. 


HALOID 
XEROX 








WING FIXTURES of 1-26 in production jigs. In building sailplane from kit package, jig 


form is not necessary. Note wing panels for upcoming 1-29 at left. 


outside could mean too tight a rope, 
greater speed for the sailplane and a 
resulting “kiting’’ up 

First flight was made to 3,000 ft. 
where standard right-hand break was 
initiated after Speed was re 
duced to about 41 mph. and almost 
effortlessly we soared about. A few 360 
deg. turns were made; 2-22 didn’t lose 
100 ft. altitude. In tight turns more 
rudder was used than would be held in 
in airplane, but airspeed does not 
build up. 

Control 


»7- 


travel is 25 


rele asc 


Elevator 
deg. down 
right 


deg 


excellent 
deg. up, 21 
Rudder moves 30 deg. left or 
\ilerons travel 38 deg. up, 21 
down. 

Sailplane was stalled both at slight 
and steep angles of climb. There was 
no falling off of wing, no tendency to 
spin out it just over 30 


was 


In each case, 


GLIDE ANGLE 
S$=3.13 P.S.F y 


mph., nose fell straight ahead. Clean 
design gives fast pick-up of speed, and 
soaring was resumed with a negligible 
loss of altitude. 

Design of 2-22 negates wing-tip 
stalls. Wing dihedral is 1.5 deg. There 
is + deg. incidence at root; 1 deg. at 
tip. Washout is 3 deg 
Good Visibility 

Large Plexiglas afforded good 
visibility in all the sailplanes. There 
is no vibration. But the quietness, ex- 
cept for the whistling through the air, 
is at first startling. At one point | 
heard a twin transport taking off from 
the airport below before I saw it 

Part of the skill of soaring 
with finding a thermal and climbing 
on up. Pilot can feel the rise, which 
ilso will show on variometer. Then 
comes the attempt to hold it; it’s ver 


area 


comes 


SINKING SPEED 


S$=3.13 PS-F. 


28 36 44 52 


~— SINKING SPEED 
$=3.59 PS.F. 


V= MPH. 


60 68 76 84 


toe EK Set ae 


$GS 1-26 performance chart, covering gross weights of 500 Ib. and 575 Ib. In the lighter 
configuration, normal wing loading is 3.13 psf. Maximum, for 575 Ib., is 3.59 psf. 
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ENGINEERS 


Positions of technical leadership 
available for: 


DESIGN ENGINEERS 


(Airplanes, Missiles and Helicopters) 


For mechanical, structural, or electrical design 


assignments. 


ELECTRONIC ENGINEERS 
SYSTEMS: 


Group leaders and Senior Electronic Engineers re 
quired with minimum five yeors’ experience. Need 
men capable of establishing requirements for, and 
supervising the development of, major and sub 
electrical and electronic systems—including check 
out equipment—for missiles and airplanes 
Infra-red Systems 
Guidance Systems 
Navigational Systems 


Flight Control Systems 


Rador Systems 


CIRCUIT & PRODUCT DESIGN 


Senior and Junior Electronic Engineers needed for 
assignments in the design and development of 


Antennas Electronic Packaging 


Beacons Airborne Digital Computers 
Airborne Radar Auto-Pilots 
Missile & Airplane Check Out Equipment 


STRENGTH ENGINEERS 
SENIOR FLIGHT TEST ENGINEERS 
WEAPONS SUPPORT ENGINEERS 
THERMODYNAMICS ENGINEERS 

SENIOR TEST ENGINEERS 
SENIOR AERODYNAMICISTS 
FLUTTER AND VIBRATION ENGINEERS 

DYNAMICS ENGINEERS 
HYDRODYNAMICS ENGINEERS 
OPERATIONS ANALYST—WMISSILES 


Supervisory positions exist in several of 
these areas. 


To secure more information about our com- 
pany and our community, please complete 
and return the coupon below 


Address 
Position Sought__ 


Degree Held 


| Mail to: Raymond F. Kaletta, Dept. A 


Technical Placement Supervisor 
P. O. Box 516, St. Louis 3, Mo. 
-—-MACareers Are Successful Careers!-—- 














Lower 


Dielectric Loss 


Fifth in a series describing the advantages 
of ceramics in electron tubes. Previously dis- 
cussed: impact, heat, vibration, compactness, 


is an Eimac Ceramic Tube Extra 


output power than the glass envelope type, due to the lower 
dielectric loss of the ceramic material. 

These ceramic tubes are just two of more than 40 Eimac ceramic 
tube types whose compactness, and resistance to damage by 
impact, heat, and vibration make them ideal for use wherevér 
exceptional reliability and high performance are demanded. 


Ceramic is considerably superior to glass in terms of dielectric 
loss at high frequencies. The ceramic Eimac 4CX250B and the glass 
envelope 4X250B shown above were operated in identical 500 
megacycle RF amplifier circuits, under identical operating condi- 
tions. The glass envelope tube failed catastrophically within a few 
minutes due to RF heating and puncture of the glass envelope. 
Further tests of the 4CX250B at 500 Mc. with higher applied volt- 
age showed no appreciable heating of the ceramic envelope 
material from dielectric loss effects. 

Other tests compared glass envelope 2€39A tubes with 3CX- 
100A5‘s, their ceramic envelope counterparts. These tubes were 
operated as oscillators at 2.5 KMc., under identical conditions. 
The 3CX100A5 ceramic tubes consistently showed a 10% greater 


Write our Application Engineering Department for a copy 
of the booklet ‘Advantages of Ceramics in Electron Tubes”’ 


EITEL-MCCULLOUGH, INC. 


S A WN B RUN O 


Cc e2wt ti FoR Nw 4.a 


Ecmac First with Ceramic Tubes that can take it 


Products Designed and Manufactured by Eimac 


Negative Grid Tubes 
Reflex and Amplifier Klystrons 
Ceramic Receiving Tubes 


Vacuum Tube Accessories 
Vacuum Switches 
Vacuum Pumps 


Traveling Wave Tubes 
includes an extensive line of ceramic electron tubes 














SGS 1-26 Specifications 


Wing span 40 ft. 
Length wale pas 21 ft. 3 in. 
Height yr 7 ft. 2.5 in. 
Wing area 160 sq. ft. 
Aspect ratio ..10 
Min. load factor 8.31 
Empty weight 348 Ib. 
Max. gross weight 575 Ib. 
Normal wing loading 3.13 psf. 
PERFORMANCE 
Airplane tow 95 mph. 
Auto-winch tow ; 60 mph. 
Spoilers extended (max.) 104 mph. 
Stall speed 26 mph. 
Placard speed 104 mph. 
Cruising speed 74 mph. 
Min. sink speed 2.5 ft. per sec. 
Gliding ratio 23:1 











easy to fly in and out hermals move 
with the wind. I did best, on later 
flights, with a continuing moderate 360 
deg. turn, which would send sailplane 
up In spurts 

The first time up I didn’t do too 
well, despite some figure eights over the 
idjacent ridge, source of upcurrents 
At about 700 ft. above vallev and air- 
port level, 2-22 was angled back for 
landing. 


Spot Landing 


With knack acquired after a flight or 
two, sailplanes can be spot-landed with 
little effort. The trick is to avoid under 
shooting by an approach on the high 
side, then dropping spoilers. 

Downwind approach was made at 45 
mph. Turning onto base leg, 2-22 was 
sightly high—300 ft. Here’s where 
spoilers were used. Trainer’s spoiler area 
is 1.5 sq. ft. Travel, from top of wing, 
is 75 deg. up. Pulling out spoiler-brake 
knob activates spoilers to any degree; 
ill the wavy out, internal brake is set 
ind landing roll is minimized. 

Spoilers can result in rate of sink 
five times greater than normal. In the 
trainer, rate is about twice normal. 
Nose dropped a bit, and 2-22 seemed 
to float down. Spoilers were then raised, 
and sailplane scooted ahead; dropped, 
ind trainer settled gently. In this 
manner one can spot-land with little 
difficulty 

Sailplane was landed on skid-wheel, 
nose not too high to avoid tail-first 
contact. At about 35 mph., with brake 

n, 2-22 swished through grass and was 
topped in slightly over 100 ft. 

From here on, in all towplane take- 
offs were to 2,000 ft. First few check 
rides averaged from 15 to 20 min. each 
First solo in trainer, with decrease of 
weight, ran 26 min 

Mid-wing, single-place streamlined 
1-26—N3812A—was brand new—Serial 
No. 83. Bubble-type Plexiglas canopy 
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Magnificent throughout: in its 320 restful air conditioned 
© rooms; in the dramatic setting of Café international, featuring 


aie Red, of Gomorrow 
superb international cuisine; in the intimate, cheerful Flight Bar lounge. 
Multi-lingual staff « Airport transportation 

Up-to-date flight information. 

Ideal “take-off” point for 


honeymooners 


NEW YORK INTERNATIONAL AIRPORT 
Jamaica 30, L.!I., N.Y. © Telephone: FAculty 2-9000 
Teletype: NY 4-176! ¢ Cables: Airporote!l New York 

OR SEE YOUR TRAVEL AGENT 


Nm Tow —reduce cleaning costs and maintenance time wit! 
N complete line of specialized cleaning products fo 
modification and maintenance, and aircraft manufact 
these are special compounds meeting government spec if 
additional information on any of these proven products 
perienced Wyandotte service representative--or n ail co Ipo! 
Chemicals Corporation, Wyandotte, Michigan. Also Li 
Offices m principal cities. 


SPECIALISTS IN AIRCRAFT-CLEANING PRODUCTS 


eee ee ea MAIL COUPON TODAY! aw = = = 


Wyandotte Chemicals Corporation 
Dept. 3055, Wyandotte, Michigan 


7 
Please send information on: | 
Aluminum Cleaners Electro-cleaners ] Paint-Booth Compounds 

Aluminum Brighteners Carbon Removers Dimensional Etching of i 

Magnesium Cleaners Deoxidizers Aluminum and Magnesium i 
~] Steel Cleaners Paint Removers Floor Absorbents 

Fuel-Tank Desealants ] Emulsion Cleaners [) Barrel Finishing Compound ' 
Nome ‘ 
Firm a 
Address | 
City__ i Zone State i 
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Newest of the Garlock 2,000 





New Garlock WIToOu AY Rubber Parts Give 
Maximum Resistance to Solvents and Heat 


Unharmed by exotic new fuels, solvents, acids, bases 


Garlock Viton A rubber parts are more resistant to harmful 
liquids than any other rubber known. Following is a partial 
list of liquids you can use in contact with ViTON A. It has 
extremely low swell in solvents: 


OS 45 hydraulic 
and turbo oil 

ASTM #3 oil 

ASTM reference fuel B 

Kerosene 

JP-4 fuel 

Ethylene Glycol 
Still flexible at 600° F. In addition to excellent resistance 
to deterioration by liquids VITON A rubber parts perform 
excellently in heat up to 600° F. for limited periods of time 
without significant loss of elasticity. After oven aging for 1 
week at 500° F. Viron A shows only the slightest change in 
duro, tensile strength, and elongation characteristics. 


Good compression set. Using the ASTM-D-395 method B 
for 70 hrs. at 350° F. it shows as low as 25% set. 


Cellulube 

Benzene 

Carbon tetrachloride 
Carbon disulfide 
Naphtha 

Aniline 
Trichlorethlene 


Hundreds of Applications. Garlock VITON A molded and 
extruded parts are for use on aircraft, missiles, automotive 
and other mechanical equipment where you need a rubber 
which gives maximum resistance to deterioration by liquids 
and heat. 


Also available as sealing elements in KLOZURE* Oil Seals, 
flexible members in MECHANIPAK* Mechanical Seals, ““O”’ 
Rings, cups, CHEVRON* packing. VITON A products are 
another part of “the Gariock 2,000” . . . two thousand dif- 
ferent styles of packings, gaskets, and seals for every need. 
The only complete line. See your local Garlock representa- 
tive, or write for further information. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of ovr 30 sales offices 
ond warehouses throughout the U. S. and Canada. 


CGanntocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 


*Garlock Trademark tDu Pont Trademark 











SGU 2-22C Specifications 
Wing span 43 ft. 
Length 25 ft. 8.5 in. 
Height 9 ft. 
210 sq. ft. 
Aspect ratio 8.81 
450 Ib. 

900 Ib. 
4.28 psf. 
20.51 sq. ft. 
13.04 sq. ft. 
19.46 sq. ft. 


Wing area 

Empty weight 

Gross _ weight 

Wing loading 

Horizontal tail area 

Vertical tail area 

Aileron area (two) 
Performance: 

89 mph. 

89 mph. 

66 mph. 

90 mph. 

Stall speed, solo 28 mph. 

Stall speed, dual 31 mph. 

Gliding ratio 18:1 

2.8 ft. per sec. 


Level flight high speed 
Airplane tow 
Auto-winch tow 
Spoilers extended (max.) 


Sink speed, solo 


Sink speed, dual 3 ft. per sec. 








binges on left side and is swung over 
for pilot access to cockpit. Instruments 
altimeter, rate of 


included airspeed, 
climb and variometet 


} 


This model has been featured in 
one design”’ sailplane meets, wherein 
ill contestants used same type sailplane. 
Fuselage is welded chrome-moly 
Aluminum = skin 
section and tips of wings Intermediate 
section and fabric 
covered, as is fuselage except for cock- 
pit which is of 24 ST aluminum skin 
of .051 gage 
Flight was made via towplane, and 
loose at 2,000 ft 
Medium-performance 1-26 is very sen 
sitive to hght control forces. Stall speed 
is 26 mph. Wing dihedral is 3.5 deg 
Angle of incidence is + deg. at root, 1.5 
deg. at tip. Twist from root to tip is 
Aileron 
Elevator travels 25 deg. up 
Rudder travel is 30 deg. left 
Aileron movement is 36 deg 


steel 
tubing covers root 


trailing edges are 


sailplane was cut 


control at or near stall 
is excellent 
or down 
or right 
up, 18 deg. down 

Airspeed during search for thermal 
was 40 mph S-turning over ridge 
hadn’t produced any appreciable uplift 
and altitude had dropped to 1,700 ft 
when I hit thermal. Highh 
maneuverable 1-26 can do an “about 
face” if necessary. Sailplane was held 
in tight turn and reached altitude of 
4.000 ft. in about 6 min 

Speed during ascent dropped below 
stall minimum several times as attempt 
was made to “horse” 1-26 up. Sail 
plane has good spiral stability. There 
was no tendency to go “over the top.” 
Speed built up the instant nose was 
Best 1-26 airspeed in thermal 
but with tendency to vank 
portion of climb 


a good 


dropped 
is 45 mph., 
sailplane up major 
was at 35 mph 
1-26 flight lasted 1 hr 


15 min. Sail- 
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plane didn’t want to come down 
spoilers were used to drop to pattern 
altitude. Spoilers on this model extend 
80 deg. upwards, are quite effective 
While sailplane is adapted to small 
landing area, pilot must curb indet 
ing’ tendencies during local 
Should he strav too far, and 
thermal, he mav not 
Result: a trailer pickup and an 


barrassed pilot 


make 


Approach in 1-26 was made at 50 
mph. Added speed at low altitude i 
safetv factor against down drafts 
Sailplane was brought in high, from 40‘ 
ft. on base leg, and spoilers raised for 
a spot landing. 1-26 was on the ground 
and stopped in 100 ft 

In addition to the airplane t 
are other means of getting a sailplane 
into the air: auto towing 
catapult and winch tow 
are particularly adaptable to small areas 


w, there 
] 


shock-cord 


Latter twe 


and ridges. 

I'wo winch-tow releases were made 
from Elmira’s Harris Hill, with the 
2-22C. Hill overlooks valley and the 
county airport, which it tops by $00 ft 
Height above sea level is 1,700 ft 
stv wind 
Manila rope, 4 in. diameter, 
1.500 ft. from winch 
drum to saiiplane Slack was 
taken up and 2-22 was ready for takeoff 


Irainer faced west, into gu 
of 15 kt 
stretched some 


release 


In winch tow, engine-driven drum 
winds up rope and quickly 
to fiving speed 


iccelerates 
lowing is 
climbed 


sailplane 
smooth and sailplanes can be 
to 1,000 ft. in this manner 
The 2-22 got off to a good start, air 
speed jumping to 55 mph. soon after it 
Gradual rate of ascent 
was made until slightly over 100 ft 
iltitude was gained, then 2 
pulled up steeply. Altitude 
when tug of pl 


was airborne 


was Te iched 
towline was felt, and sailplane 
mediately leveled off and 
leased. 2-22 was over vallev. and after 

bit of ridge 
hill for another go-around 


towline r 


soaring was landed on 

There is little chance for a snag in 
release during winch tow but, should 
it occur, a guillotine-tvpe cut-off device 
attached to winch will quickh 
rope 


sever 


Schweizer’s single-place high-perform 
nce 1-23, with canopy similar to 1-26, 
had fairly complete 
magnetic compass, turn & bank, clock 
airspeed, Robinson and Cosim variom 
eters, rate of climb, altimeter, free ait 
temperature gage, plus nose trim, pitot 
tube and cabin vent 

Oxvgen and radio 
almost a must, for 
capable of high-altitude and far-ranging 
flight. Wing span is 52 ft. 8 in. Empty 
weight is 479 Ib., 750 Ib. Length 
is 20 ft. 9 in 

Flight in the 123-G, 


instrumentation 


equipment ire 
this sailplane i 


o 
gross, 


N9I1897. was 





KAMAN 


CAN 
PRODUCE IT 


HOUSINGS 
COMPONENTS 
SUB- 
ASSEMBLIES 





Kaman, specialists in quality airframe 
components, combines the experience of 
qualified craftsmen and the finest in 
facilities to produce assemblies of com- 
plicated design. 

These men, backed by specialists in 
engineering, processing, manufacturing, 
quality control and testing and research 
techniques, ore equipped to produce 
and build the most intricate of airframe 
assemblies and components. 

Have you considered Kaman? Write for 
equipment list and illustrated facilities 
brochure to J. W. Marsholl, Assistant 
Vice President. 


SUBCONTRACT DIVISION 
THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIELD 6 CONNECTICUT 
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Write today for this 
Librascope. 


LIBRASCOPE, INCORPORATED 
interesting booklet about 


808 Western Ave. « Glendale, Calif. 


IBRASCOPE 





os 





ope. at 
yolons 
, you're 
Write Glen 


pieasant residential family 


made via airplane tow to 2,000 ft. Sail- 
plane showed excellent aileron control 
and maneuverability, and I ridge-soared 
for about 35 min. with little effort. 
Wing root angle of incidence is 4 deg. 
Twist is 2.5 deg. 

1-23 is redlined at 119 mph. for glide 
or dive and 110 mph. for airplane tow; 
68 mph. for auto-winch tow. With 
spoilers extended to maximum of 80 
deg., airspeed limit again is 119 mph. 
Elevator movement is 25 deg. up or 
down; rudder, 30 deg. left or mght. 
Ailerons move 36 deg. up, 18 deg. 
down. 

Sailplane is quite sensitive to spoilers 
and despite increased approach speed— 
ours was 60 mph. because of gusts—was 
easily slowed down coming over the 
fence and, with full spoilers applied, 
can be settled in neatly and quickly. 
Release the spoilers on roundout and 
sailplane takes off fast. 

Schweizer is also developing new 
all-metal high performance §sailplane, 
1-29, with laminar flow wing. Sailplane 


are produced in varied degrees of CAA- 
approved kit form, and complete. 
Breakdown follows for both: 

e Dry kit. Standard kit less covering, 
fabric, finishing materials, wood. $1,995 
for 2-22; $1,595 for 1-26. 

e Standard kit. Complete materials and 
fabricated parts. Fuselage completely 
welded. This is most popular kit 
Novice can complete in about 500 man- 
hours, A&E licensee in 300 manhours 
Only items not furnished are instru 
ments, seat belts and shoulder harness 
$2,145 for 2-22; $1,655 for 1-26. 

¢ Unit purchase plan. Kits are divided 
into individual units, four for the 2-22 
and five for the 1-26. Units consist of 
left and right wings, fuselage, surfaces, 
finishing materials, etc. Purchaser may 
order one or more of units until com 
plete kit is purchased. $2,315 for 2-22 
$1,825 for 1-26. 

@ Uncovered sailplane. All 
work complete. Fairing. 
canopy to be done by purchaser. All 
materials furnished except instruments, 
seat belt and shoulder harness 


structural 
covering, 


standards. if you are an M.E. or 
og or Digital Computers + L 


Servo Mechanisms « Electro-mechanical « $ 
and Military Equipment 


ope which has just held its 20th 


will utilize 1-23 fuselage. Glide ratio 
is expected to be over 40:1. Model will 
be available in early 1959 


Soaring Methods 


Soaring can be accomplished any- 
where in the country. Here are some 
varied ways of gaining and holding allti- 
tude, and going places, the first two of 
which I used at Elmira 
e Dry thermals. Rising ground tem- 
perature, usually from ground heated 
by sun. Best thermal results are on 
calm days; winds are prone to disperse 
thermals. Ploughed fields are good bets. 
Up high, soar downwind from field. 
© Slope winds. Extended, wide ridges 
are most favorable for slope currents 


¢ Complete sailplane. Ready to fly, in 
cluding seat belt, shoulder harness, ait 
speed indicator, altimeter, variometer 
with 2-22. $3,250 for 2-22; $2,995 
for 1-26. 

Weight of the 2-22 kit is about 1,200 
Ib.; that of the 1-26 is about 700 Ib 

All-metal 1-23 is complete. With 
two-tone enamel finish, cost is $4,995 
Less finish, but primed, cost is $4,695 
Standard instrumentation includes ait 
speed indicator, Robinson variometer 
and sensitive altimeter. Crated sail 
plane weighs approximately 1,000 Ib 


, ultra-modern; the location: at the 


Computer—Contro/s — Components 
Design—Development—Manufacturing _—e 
near Los Angeles, Hollywood and the 


You can be assured of ideal working conditions at well located Librase 


stable organization growing with automation. 


a ont, . 


* Transistor Applications * Controls for commercial 
invited to investigate the opportunities at Librasc 


Tool Requirements 


A company with highest professional and technical 
E.E., mathematician or physicist, interested in Anal 


Because of the physical plant: air-conditioned 
Design * instrumentation « 


edge of the foothills; 
areas of Burbank, Glendale, Pasadena. 


Seltzer, Employment 


Anniversary 





Schweizer also manufactures trailers 
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LIBRASCOPE uses 
the engineering 
project team 
method. 





e Cumulus clouds. Here upcurrents 
are intensified by heat of condensation. 
Lift will be found windward of cloud; 
the lower under the cloud, the farther 
upwind the thermal. 

¢ Bishop wave. Condition exists at 
Bishop, Calif., where many records have 
been set. Extremely turbulent air, run- 
ning over Sierras from Pacific, builds up 
successive rolls of air on leeward side 
of range. Upward branches have strong 
vertical velocity. 

e Fronts, thunderstorms. Upcurrents 
are strong. Cold air flowing over warm 
ground makes for good soaring condi- 
tion. But it’s best to stay ahead of 
thunderhead. 

Ihere were two pilots who soared 
into a cumulo-nimbus. One aircraft 
was thrown out at some 29,000 ft. after 
probably having ascended at up to 50 
ft. per second. In the other instance 
sailplane was whirled about and pilot 
could do little to stop it. He crashed 
in heavy rain, in downdraft, with sail- 
plane moving sideways. Pilot was 
lucky to walk away. 

Both the 2-22. trainer and the 1-26 


for all sailplanes, cost varying from $450 
minus tires for the 1-26, to $520 com 
plete for the 1-23. In addition t 
common tools necessary for kit con 
struction, essential tools would includ« 
drills, extension drills, valve 
reamers, hand rivet sets, bucking bars 
hand reamer and chip chaser. Firm 
rents specialized kit at $11.50 per 
month. 

Two men can dismantle or assemble 
sailplane for trailer transportation in 
20-30 min. Six bolts—three for each 
side—are removed to pull wings. Hori 
zontal surfaces—involving removal of 
four bolts—are dismantled only for th« 
long haul of a few thousand miles. 

To date Schweizer has sold 58 2-22s, 
85 1-26s and 36 1-23s. Firm has built 
10 of the former this vear, holds three 
to-five ship backlog. The 1-26 is built 
in lots of 25; sells about one every two 
weeks. The 1-23 is built in lots of five; 
at this writing three are committed. 
Foreign purchasers include Canada, 
which has bought seven 1-26s, and 
Venezuela, which purchased 10 2-22 
kits. Dealers now number 14 and will 


guide 
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until a few years ago soaring in the U.S. 
was the sport of the glider pilot. Today 
there is a movement by rated airplane 
pilots toward becoming glider pilots. 

Last vear there were close to 4,000 
licensed glider pilots in the U.S. Num- 
ber of sailplanes in operation totaled 
+81, including many war surplus. There 
were 85 soaring clubs and over 2,000 
members of the Soaring Society of 
America, U.S. representative of the 
Federational Aeronautique Internation- 
ale for motorless flight through the Na 
tional Aeronautic Assn. 

Four-man SSA team recently com- 
peted in the biennial World Soaring 
Contest at Leszno, Poland. Because of 
lack of funds, U.S. team flew borrowed 
sailplanes of European make. Lyle 
Maxey, of the American team, placed 
ninth in the unlimited class. 

CAA pilot certificates for glider rat 
ings require no physical, though appli 
cant must certify that he has no defects ae 7 


that would render him incompetent to Ee Se 
: 7 i 4 « ~ ee 
pilot a glider. Student rating can be ; i 


increase with expanded activity. Up ENGINEER OPPORTUNITIES AT RAYTHEON 


> 
& 


_~_ : PO wR 


acquired at the age of 14; private at 16 > Seo , - 
and commercial rating at 18. Power : 


pilots may obtain rating with 2 hr. of ARMY'S HAWK MISSILE is launched from mobile platform by fast-moving 
glider time, including 10 flights, and land forces. Raytheon engineers working on prime contract developed the 
passing flight test design that makes possible missile’s extremely low-altitude capabilities. 
r » 5 

At Elmira, package courses for glider 


ratings run from $55 for power pilots 
commercial), $125 for power pilots Where is your future 


(private) to $350 for those with little 


or no flying experience. Dual flights in wn Missile Engineering? 


> ie be) 


trainer run $10 per hr., solo in the 2-22 


or 1-26 costs $6-per hour. Airplane : . re : 
tow launchings run $3 for first 1.000 It’s your move. Your experience as a specialist in aeronautical 


ft.; $1 for each additional 1,000 ft. design work qualifies you for good positions with a number 
| of capable organizations. But somewhere is that special situ- 
ation that will lead to the rewarding future you want. 


Before you make your next move, you'll want to take a long 
careful look at the leading companies in missiles and where 
they are heading. Your company list will include Raytheon 
—now prime contractor for the Army Hawk and Navy Spar- 
row III, with continually expanding development programs 
that need the talents of capable men in: 


STRUCTURES: Stress analysis + Structural design « Dynamic analy- 
sis « Static testing « Weight analysis 
AERODYNAMICS (Missile): Stability and Control + Air loads 
Performance 
WIND TUNNEL TESTING - AERODYNAMIC HEATING 
ROCKET ENGINEERING (Solid) 


For interview in Bedford, Mass., please write, wire, or phone 
collect to CRestview 4-7100. Ask for R. W. McCarthy. 


Helicopter Autopilot RAYTHEON MANUFACTURING COMPANY 


Autopilot functions for helicopter are pro- | 
vided on this Sikorsky HSS-1N by auto MISSILE SYSTEMS 
DIVISION 


stabilization equipment mounted on cyclic 


stick (between pilot’s knees). Unit provides 
“hands off” characteristics; when aircraft is Sn ae 


flown manually, ASE makes the necessary 


automatic corrections. Excellence in Electronics BEDFORD, MASS. 
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WINGS of Klemm KI.107B can be detached, mounted along sides of aircraft for transport. Split flaps are operated by hand. 


K1.107B Enters Business Flying Market 


Hanover—The Klemm K1.107B ex- 
ecutive airplane featured at the recent 
German air show here is aimed specifi- 
cally at the business market. 

The current model was flight tested 
last summer and the first production 
series is now being assembled at the 
Béblingen works (AW May 26, p. 111). 

The light plane was designed as a 
joint venture by Ludwig Bélkow of 
Bélkow-Entwicklungen, K.G., of Stutt- 
gart, and Hanns Klemm of the Klemm- 
Flugzeuge GmbH., of Béblingen. It is 
1) modified version of its predecessor, the 
Klemm K1.107A, first trial model of 
which introduced at the end of 
1956 

Klemm K1.107B is a multi-purpose, 
ingle-engine, three-seat lightplane of 
emi-monocoque wood construction. It 


was 





Klemm K1.107B 


Specifications 


PD ctoseneeesccchen ens 36.9 ft 
vv ree ee 26.6 ft 
eer er Tere .9.7 ft 
We O08 ok oc dcckdewes? 157 sq. ft 


Empty weight 


ere 
Total weight " 
$4: 1,830 Ib. 
Wing loading (S4)....11.47 Ib./sq. ft. 
PE hiiiws 40 esicmie ss 188 mph. 
Cruising speed 133 mph. 
Landing speed (S4) ........ 43.5 mph. 
Sea level climb (S4)..... 885.6 ft./min. 
Service ceiling (S4)....about 17,500 ft. 
Fuel consumption ......... 8.2 gal./h. 
EE aictnnysbvas<esc0cekes) 466 m. 
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Fixed single leg undercarriage is at 
tached to the 
absorber designed to require minimum 
| faired 


ire operated hy 


has a large cabin, two doors opening 
forward, the usual lightplane instrumen 
tation and radio installation. The two 
front side-by-side seats are adjustable 
on the ground and can be designed to 


fuselage using a shock 


maintenance—the strut can be 


if desired. The brake 


accommodate parachutes. The third  draulically from the pedals. The steera 
seat is behind the pilot There is also. ble tail wheel is on a shock-absorbing 
a large baggage compartment The _ strut 
plane has removable dual controls, and The tail unit is of plywood-covered 
the rudder pedals can be adjusted dur- wood construction. The control sut 
ing flight. Ventilation and heating are faces with. mass balance are fabric 
provided for. covered. The controls lock automati 
z E cally when the cabin is locked from th 
Single-Spar Design weld 

Aircraft has a low cantilever wooden Ihe aircraft is fitted with a singl 
wing of single-spar design with fabric 150 hp. Lycoming engine and has an 
covered trailing edge section The vil cooler, fire extinguisher and an elec 
wings are detached and mounted along _ tric starter. Fuel tank capacity is 26.4 
the fuselage sides for transport. Hand gal.:; reserve tank, holds 6.6 gal 


operated split flaps are provided Chere are three and two seat version 





HAND brake (center) is used for parking; hydraulic brakes are operated from rudder pedals. 
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Trevarno 
makes 
ougher 


thin 
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' This sound amplifying circuit, printed on Trevarno resin impregnated glass 
fabric, speaks up under conditions tougher than you can imagine. It operates at peak efficiency under the 
most severe conditions of vibration, heat and humidity in Navy submarines. That’s why it must have tough 
insulating backing that won’t shrink, swell or bend; resists temperatures of more than 500° F. Laminated 
of Trevarno epoxy impregnated glass fabric by the Mica Corporation, “Micaply” backs up printed circuitry 
produced by Etching Company of California for military craft both in the air and under the sea. If you 
want to make a product better Trevarno’s staff of experts is ready to help 
you develop new or special materials meeting the most exacting specifica- is 
tions. Write Coast Manufacturing & Supply Company, P.O. Box 71, Liver- tz Varno 
more, California. Sales offices: 4924 Greenville Avenue, Dallas, Texas; 635 wre? 
South Kenmore Avenue, Los Angeles, California; 114 North Main Street, 
South Bend, Indiana. Plants at Livermore, California and Seguin, Texas, 
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of this airplane available; i.c., the P3 
and $4 models. The former is for cruis- 
ing, the latter for training and limited 
aerobatics. 

Price of the standard model is $9,100: 
the de luxe version $9,780. 

The KI.107B can look back on a 
whole line of ancestors in the lightplane 
category, some of which are still in serv- 
ice in West Germany, England, Scan- 
dinavia, Switzerland and Chile. 

Klemm made its first entry into the 
aircraft construction business in 1919 
with what the company claims to be 
the world’s first lightplane, the L. 15, 
a two-seat model powered by a 12.5 hp. 
engine. It made its first flight in 1922 
over a distance of about 75 mi. from 
Boéblingen to Bensheim adB, Ger- 


many. The second prototype, the L. 20, 


ee 
= rt Bas 





powered by a 20 hp. Mercedes engine, 
made its debut a year later and was a 
further step in a new branch of avia- 
tion, sport flying. 

These first two aircraft were followed 
in quick succession by the types KI. 25, 
KI. 31, Kl. 32 and KI. 35 of which more 
than 2,000 were finally in service, par- 
ticularly as trainers, all over the world. 
Of these, the Kl. 31 and KI. 32 were 
probably the first lightplanes in the 
world to have cabins in the early 1930s. 

Klemm’s Béblingen works were prac- 
tically destroyed during the last war. 
In 1955, the Bélkow-Klemm_partner- 
ship was established and the two engi- 
neers got to work on some of the blue- 
prints salvaged among the ruins and 
gradually developed the KI. 107 light- 
plane series. 


First Oakland PV-2 Delivered 


First flight and interio: views of new Lockheed PV-2 executive transport conversion, 


designed by Oakland Airmotive Co. (AW June 


2, p. 7 


7) shows extensive modifications made 


to make luxury business plane out of World War II Navy patrol-bomber. External cleanup 
was a major factor in providing 280-mph. cruise speed. Plane is designed to take cabin 
pressurization, if desired. Interior view of Lawrence Warehouse Co.'s plane shows divan, 
reclining seats, mahogany cabinet. Plane also has a separate conference area. Centaurus has 
approved gross weight of 33,000 Ib., useful load of more than 14,000 Ib. Price of umpres- 
surized model is $150,000-$200,000; pressurization will cost about $150,000 additional. 
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WE WANT MORE 
HIGH LEVEL 
ENGINEERS 





W. C. Walker, Engineering Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif 











1 am interested in this engineering field 
! am a graduate engineer with... 
! am not a graduate engineer t 
years experience 


egree 









Name 






Address 
City 









Zone__ State 








Speed so great that existing control systems were incapable of directing its flight path 


...SO great that newer, more compact, more accurate, virtually automatic control 


systems were developed to guide the B-58, America’s first and only bomber capable 


of sustained supersonic flight. 


Today, this is an outstanding fact of the B-58 
... Sustained supersonic flight, rivaled only by 
its growth potential. This means that tomorrow, 
it will go even further. 

Growth potential in the airplane results from 
growth potential for the individual engineer. 
This, and the strong challenge to his creative 
ability, are integral parts of the new concept in 
engineering organization at Convair-Fort 


Worth that has produced such a world chal- 
lenging weapon. 

If your ambitions call for a position that pro- 
vides such growth potential for you, send a 
confidential resume of your training and ex- 
perience for consideration by engineers in the 
area most suited to your qualifications. For 
personalized handling, address your inquiry to 
Box 748A. 


CONVAIR FORT WORTH 


FORT WORTH, TEXAS 
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Dr. Barkley, with 19 years experience in research and re- 
search management, directs and plans all activities listed 
at right —but still finds time for fishing and golfing only 
minutes from home. Dr. Barkley is one of the reasons 
our customers say, “At General Mills, we get results.” 


Mm ee . 


eta 








Minette atte 


In research—meet a man who gets results... 


This General Mills scientist could be solving 
one of your major problems right now 


He’s Dr. John Barkley, our director of research. Like all our people, Dr. Barkley 


and lives in an. atmosphere 
The research department 
several with national and ir 


modern, efficient and well equipped for carryin 


t is conducive to creative thinking 

he directs is staffed with highly capable scien I 
‘national reputations in their special fields. Our facilities are 
g out basic studies in frontier fields of science 


Our research activities cover broad areas in physics, chemistry, mechanics, electronics and 


mathematics. Some of the st 
Solid state physics investigation 
Special and ultra-pure materials 
lons in vacuum 
Sputtering by bombardment 
Electron physics 
Surface electron microscopy 
Surface phenomena 
Optics 
Particle mechanics 
Lighter-than-air vehicle concepts 
Meteorology 


idies representative of these activities are 


Rheology 

Physical Chemistry 
Applications of plastics 
Radiation research 
Magnetic phenomena 
Plasma dynamics 

lon dynamics and propulsion 
Geophysics 

High altitude physics 
Physical instrumentation 
Information theory 


We team this research with engineering and fine precision manufacturing to serve the 
nation’s most exacting customers. We'd like to serve you. 


MECHANICAL DIVISION 


1620 Central Avenue « Minneapolis 13, Minnesota 














German Helicopter 


Has Single Blade 


Bonn—One-man helicopter featuring 
a single main rotor blade having a 
counterweight balancing the missing 
blade has been designed by Hans Der- 
schmidt, of Boeclkow Entwicklungen, 
K. G., Stuttgart. New rotary wing air 
craft is a development of a non-clec 
tronic helicopter trainer which is 
scheduled for marketing this year. 

Powerplant of the helicopter is a two 
stroke two-cylinder Heinkel of ap 
proximately 18 hp. at 4,000 rpm. Main 
rotor diameter is 18 ft. developing a 
maximum thrust of 440 Ib. at 455 rpm. 
Helicopter’s length is 14.3 ft. height 
approximately 154 ft.; width 8.5 ft 
Empty weight with floats is 880 Tb. and 
gross weight is given as 1,100 Ib. 

Derschmidt’s helicopter simulator 
trainer recently was demonstrated to 
officers of the West German Defense 
Ministry, U. S. military observers and 
foreign industrial observers. 

For Stage 1 training the unit is 
mounted on a special pivot and the 
assembly is prevented from turning 
on its vertical axis to restrict the 
student to learning pitch and throttle 
control. Stability in the vertical direc 
tion is maintained partially by means 
of spring force and partially by the 
thrust of the main rotor, of similar 
one blade configuration as the opera 
tional helicopter designed by Der 
schmidt. 

Vertical movement is limited to 16 
in. on upper and lower limits; a second 
prototype will have 39-in. travel. 

After the student has mastered pitch 
md twist-grip throttle controls and 
rudder pedals, the trainer is placed on 
flotation gear and set in the water. He 
is then instructed on handling heli 
copter roll and pitch; a projection on 
the float gear limiting inclination. 


PRIVATE LINES 


Two-place training glider is being 
mass-produced in Red China at Shen 
vang (Mukden) Glider Factory with 
help of Polish engineers. Gliders will 
be distributed to gliding clubs through- 
out Red China 





Gyrodyne Company of America re- 
ceived additional military 
adaptation of the company’s XRON-1 
one-man Rotorcycle. New contracts are 
in addition to $1 million in awards re 
ceived in recent months by Gvrodvne; 
additional contracts are reported to be 
in negotiation. Company is expanding 
personnel and facilities at St. James, 
N. Y., and establishing subcontractor 
liaison 
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contracts ; 
totaling $400,000 calling for tactical 


Test. ae a a a ee 


Mr 





Research and Development 
Engineers and Physicists 


Specializing in Servos, Transistorized 
Circuitry, Logical Design, Microwaves 
and Antennas, Special Purpose and 


General Purpose Computer Engineering 
(Degree required) 


Make the most of your experience 


Work on advanced projects such as airborne 
radar, analysis and development of circuits for ad- 
vanced radar systems; electronic analog computers 
and general purpose digital computers; armament 
control; checkout and test equipment; bombing navi- 
gation systems; inertial guidance; analytical studies 
associated with new electro-mechanical systems 


Autonetics offers a 12-year stockpile of experi- 
ence in the design, development, and quantity 
manufacture of flight controls, inertial navigators, 
armament controls, automated machine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical 
servo systems 
specialized engineering and production facilities 


plus a complete flight test section, 


If you have a formal education, and have sound 
experience in any of the fields related to our work, 
just send the coupon below. Attach resume if you 
wish. 


B. G. Benning, Autonetics, 


9150 E. Imperial Highway, Downey, California 


Dear Mr. Benning: Please consider my qualifications for the following 


field(s) 


Inertial Guidance 
gation Systems [7 


Fire Control (1) Computers 
Automatic Checkout and Test Equipment 


Name 


Home Address 


City __ State 


Home Phone 


Degree(s) 


Experience 


Autonetics @) 


NER 


Bombing Navi 




















































Beech Builds: 


CAPABILITIES ... Manpower, Tools and Experience 





This Giant 


How to transport hundreds of gallons of 
liquefied gases with maximum safety, 
maintain near-perfect vacuum and hold 
temperatures approaching 460 degrees be- 
low zero without the use of auxiliary re- 
frigeration equipment? This was the 
problem successfully solved by Beechcraft 
engineers in only five month’s time with the 
design, development, production, and 
delivery of the Beechcraft Dewar, first of 
its type ever produced. 


U S Navy T-34 © USAF T-34 © US Army 1-23 © Bonanza * Travel Air * Twin-Bonanza * 


Beechcraft scientists and engineers are at 
work on numerous projects involving 
transporting and storing of cryogenic 
liquids, plus projects in many aeronautical 
fields. A letter today to our Contract Ad- 
ministration Division will bring full infor- 
mation on how Beechcraft’s five major 
plants, 1°4 million square feet of plant 
area, and 7,000 skilled craftsmen can help 
solve your research, development, or 
production problems. 


eechcraft 


BEECH AIRCRAFT CORPORATION ¢ WICHITA, KANSAS, U.S. A. 


SPA CH-AGEH THERMOS 
Simplifies the Handling of Liquid Gases 


Super 18 Executive Transport 
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YOUR FUTURE IS GREAT IN A GROWING AMERICA 


ELECTRONICS 
Electronics is one of our fastest growing indus- 
tries. By 1965 there will be thousands of new 
needs and new jobs. 


CHEMICALS 
Today there are more than 800,000 workers in 
chemicals and related industries. By 1970, there 
will be twice as many! 


TRANSPORTATION 
Our growing population demands constantly 
increasing mobility. Result: thousands of new 
opportunities, new jobs in the coming Jet Age. 


NUCLEAR ENERGY 


Nuclear energy is now supplying power for 
ships and electric plants. Future possibilities 
are virtually unlimited 


COMMUNICATIONS 
As our nation grows, the demands made upon 
communications grow proportionately. Thou- 
sands more needs, more jobs 


The trend is to labor-saving, ready-to-eat pack- 
aged foods. This new phase of an old industry 
will need thousands more workers. 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 


1. MORE PEOPLE— Four million babies year- 
ly. U. S. population has doubled in last 50 
years! And our prosperity curve has always 
followed our population curve. 


2. MORE Joss —Though employment in 
some areas has fallen off, there are /5 million 
more jobs than in 1939—and there will be 
22 million more in 1975 than today. 


3. MORE INCOME-—Family income after 
taxes is at an all-time high of $5300—is ex- 
pected to pass $7000 by 1975. 


4. MORE PRODUCTION. S. production 
doubles «very 20 years. We will require mil- 
lions more people to make, sell and distribute 
our products. 


5. MORE SAVINGS Individual savings are 
at highest level ever— $340 billion—a record 
amount that is now available for spending. 
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6. MORE RESEARCH — §/() billion spent each 
year will pay off in more jobs, better living, 
whole new industries 


7. MORE NEEDS—In the next few years we 


will need more than $500 billion worth of 


schools, highways, homes, durable equip- 
ment. Meeting these needs will create new 
opportunities for everyone. 


* = - 


Add them up and you have the makings 
of another big upswing. Wise planners, 
builders and buyers will act now to get 
ready for it. 


HEALTH 


Ever-increasing opportunities in research, de- 
velopment and production. In the field of 
antibiotics 50°,, more workers will be required. 


EDUCATION 


The giant school-building program now begin- 
ning will offer new jobs to many thousands of 
construction workers. 


CONSTRUCTION 


3 million workers will benefit from new high- 
way and construction programs—and even 
more workers will be needed soon 


MARKETING 
Marketing includes sales, consumer research, 
product and package design, advertising and 
public relations. All need new skills every year 
—and many thousands of new workers! 


FREE! Send for this new illustrated booklet, “Your Great 


Future in a Growing America.” 


Drop a postcard to: ADVER- 


TISING COUNCIL, Box 10, Midtown Station, New York 18, N.Y. 





EMPLOYMENT OPPORTUNITIES 
ELECTRONIC ENGINEERS + PHYSICISTS * MATHEMATICIANS 


TAKE THE ELECTRONICS HIGHWAY” 
WHEN VACATIONING _ccugmmy 
IN NEW ENGLAND me 


..and visit 
SYLVANIA'S WALTHAM LABOR TO BOSTON P 





to discuss our newest projects 
and your professional opportunities 


Cruising north along Route 128 through his- 
toric Middlesex County, you'll see Sylvania’s 
Waltham Labs high above the highway. Stop 
off on your way to nearby Lexington for what 
could be an important interview about a fu- 
ture in advanced electronics with Sylvania. 


Big things are happening in your profession 

at Waltham Laboratories. This is where Syl- 

vania engineers and scientists are developing 
Rt. 128, in heart of Pilgrim the Data-Processing nerve-center of BMEWS 
Country. Going north, take (giant new program for a Ballistic Missile 
Exit 44 for Sylvania (12 miles Early Warning System). 


from s 

wieciclnyennedimsie Rs Work on PLATO (AMM system for which 
enough for a day's sightseeing Sylvania is Weapons System Manager) is also 
And 128 connects with main routes centered here...plus development programs 
to all New England for other major electronic defense projects. 


Express artery around Boston 








current DATA PROCESSING MISSILE SYSTEMS AVIONICS LAB 
opportunities LABORATORY LABORATORY © Gaston lnduding ot: 
Sr. Development Engineers channel filters incorpo- 


at Sylvania are tco - pet Adv anced development, rating fast-acting 

: Sr. Packaging Engineers VHF & UHF submoni- microwave switches 
toring comp slex radar @ Flush-mounted broad 
systems band airborne microwave, 
antennas 


good to pass by. ee Project Engineers 


Sr. Logical Design 
Engineers eae s & @ Transistor circuit design 
= aa F : oyulems snalyes & development 

Engineers with ex perience synthesis of complex 


in Radar Data Handling radars, their design and APPLIED RESEARCH LAB 





and Display simulation 
@ Research & Systems Appli- 
(Previous digital data cation in Counter-Counter- 
processing experience is Problems in atmospheric measures, Operations 
important for most physics, ionized gases, Research, Analysis & 
assignments.) astronautics Applied Physics 








Send your resume to Erling Mostue 
WALTHAM LABORATORIES, Electronic Systems Division 


Interview and relocation expenses paid by 
Sylvania. Inquiries will be answered within 2 
weeks. Convenient Saturday interviews arranged. , 


SYLVANIA ELECTRIC PRODUCTS INC 
100 First Avenue *« Waltham 54, Massachusetts 
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NATIONAL 
COVERAGE 


DISPLAYED 


The advertising rate is $45.00 per inch for all adver 
tising appearing on other than a contract basis. 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—execu 
tive, management, technical, selling, office, skilled, manual, etc 


Employment Agencies 
Employment Services 
Labor Bureaus 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Positions Vacant 
Positions Wanted 
Part Time Work 


—— = RATES ——— UNDISPLAYED 


$2.70 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 


Frequency rates quoted on request Position Wanted Ads are % of above rate. 
Box Numbers—counts as | line 
%" - 
oer Advertising tach is measured e* vertically om © Discount of 10% if full payment is made in advance 
iumna-—2 coluums—%0 inches to a page eo cuamemetinn tanssiioall 
Not subject to Agency Commission 


Subject to 


Agency Commission 


Send NEW ADS te Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N. Y. 
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Dramatic achievements are taking place 
at CROSLEY. Opportunities for engineers 
have never been greater than they are 
today. As man presses upward, civiliza- 
tion’s horizons are expanding. What part 
will YOU play in our race to the “stars”? 


contributions to these 
the design 


CROSLEY’S 
advanced programs are in 
and development of many important 
electronics’ breakthroughs and accom- 
plishments. The full story of CROSLEY’S 
growth plans is yours for the asking. Find 
out how YOU can participate in the space 
world of tomorrow. 


investigate the possibilities of your future 
with CROSLEY. We will be pleased to 
arrange a personal interview af your 


convenience. 


SEND YOUR RESUME TO: 
PERSONNEL MANAGER 


\ 


AVCO MANUFACTURING CORPORATION 


CROSLEY DIVISION 
1329 Arlington Street-Cincinnati 25, Ohio 



























(EE, ME, AE or Physics) 
2 to 7 Years “Out” 





D&D Positions Now Open 
with General Electric 
on Long-Range Ballistic 
Missile Systems 


Progressive design and devel- 
opment programs in the field of 
inertial guidance and fire con- 
trol provide these new, long- 
term growth opportunities at 
General Electric’s Ordnance 
Section. 


Write us if you feel you can 
make acreativecontributionto: 


e design and evaluation of ballistic 
missile inertial systems 


e laboratory and field evaluation of 
associated fire contro! systems 


e subsystem specifications 
e systems testing at laboratory and 
field sites 


Salary commensurate with ex- 
perience. 


Location — Pittsfield, Mass., in 
the heart of the Berkshire sum- 
mer and winter recreation 
country. 


Send resume in confidence to: 


Mr. W. S. Fielding, Div. 58-WB 
ORDNANCE SECTION 


MISSILE & ORDNANCE SYSTEMS DEPT. 
GENERAL@@ELECTRIC 


Pittsfield, Mass. 
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EMPLOYMENT OPPORTUNITIES 


; oR 


GOING UP with 


SPERRY 
in PHOENIX? 


Isn't this, after all, what you 
are working toward: pleasant, 
comfortable, wholesome sur- 
roundings for your family . 
professional success and recog- 
nition for yourself? 
These benefits, in generous measure, 
await the select few engineers who 
will join the basic staff—the “start- 
ing team” —of Sperry Phoenix Com- 
pany, a firm that’s going up in the 
business world. This new, important 
division of Sperry Rand Corporation 
is located in sunny Phoenix, Arizona 
a city famed for electronics 
activity as well as superb climate 
and beauty. 





HERE'S THE KIND OF WORK YOU'D DO... 
This vigorous new Sperry division offers stimu- 
lating work in flight control systems. Engineers 
who join the ‘“‘starting team’ now will form 
an engineering nucieus for research, develop- 
ment and application of systems and equip- 
ment including data sensors, gyroscopics and 
advanced electronics. As is traditional with 
Sperry, creative ideas will be welcomed — will 
be expected, in fact—at progress-minded Sperry 
Phoenix Company 


YOUR FINANCIAL OUTLOOK... 

Only highly-qualified men can fill these ‘‘start- 
ing team’’ positions, and we're prepared to pay 
for the best. Starting salaries and opportunities 
for increases are on a par with the nation’s 
highest. Security, too, is assured by the fact 


SEND NO RESUME. SIMPLY RETURN COUPON 















that over half the combined production of ail 
Sperry Rand divisions goes to the steadily- 
growing civilian market 


YOUR BONUS: A WONDERFUL PLACE TO LIVE... 
In Arizona's fabulous Valley of the Sun, your 
family will thrive on warm, dry winters . . 
year-around outdoor fun . spectacular and 
varied natural attractions. You'll appreciate the 
courtesy and cheerful friendliness of the West 
Schools in growing Phoenix are new, neat, 
modern (and advanced studies are available to 
you, too, at nearby colleges). Housing costs are 
among the nation’s lowest. No traffic problems 
No smog, fog or smoke. Few cities, if any, can 
match Phoenix for enjoyable, relaxed family life 
combined with big-city conveniences and cul- 
tural activities 


if you believe you are qualified 


for advanced fiight contro! systems and associated aircraft equipment engineering, 
return this coupon without delay while these rare ‘‘starting team’ positions are 
still open. By return mail you will receive an application. Mail the coupon now 
this is an unusual opportunity for you and your family! 



























Openings now for 
additional creative 
engineers on a program 
that has attracted 
some of the best 


minds in electronics 
aS « <> 


The command radio-radar guid- 
ance system under development 
at General Electric offers an 
unprecedented challenge to elec- 
tronic engineers highly qualified 
in these areas: 

Systems analysis, evaluation & 
integration * Systems & com- 
ponent reliability * Transistor- 
ized circuits, pulse circuitry, IF- 
Video circuits * RF & Microwave 
components & plumbing * Com- 
munications control devices * 
Doppler radar design & develop- 
ment * Digital data processing 
techniques, data transmission in- 
volving D&D of ground-based & 
airborne antennae, transmitters, 
receivers; application of trans- 
ducers, transponders, etc. * Test 
operations, including planning, 
range instrumentation & test ex- 
ecution; development & applica- 
tion of automatic test equipment. 

For additional unclassified de- 
tails on this System, write for 
descriptive folder “A.” If inter- 






SPERRY ' ested in the current long-range 
“Win” Ames . openings, include your resume in 
PHOENIX Sperry Phoenix Company @ P. O. Box 2529, Phoenix, Ariz. § confidence to: 
COMPANY I'm interested! Please send me a confidential application ‘ Mr. E. A. Smith, Dept. 7-B 
DIVISION OF SPERRY RAND NAME MISSILE GUIDANCE SECTION 
CORPORATION H 
pm i GENERAL @® ELECTRIC 
cry ZONE STATE : Court STREET, SYRACUSE, N. Y. 
PHOENIX, ARIZONA W-78 5 
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SPACE 


1,000 TO 100,000 MILES 
CISLUNAR 


300 TO 1,000 MILES 
EXOSPHERE 


50 TO 300 MILES 
THERMOSPHERE _ 
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10 TO 16 MILES 
STRATOSPHERE dg 


a 


EARTH TO 10 MILES 
TROPOSPHERE 


EMPLOYMENT OPPORTUNITIES 
RESEARCH &€ DEVELOPMENT ENGINEERS AND SCIENTISTS 


al every altitude uhere vehicles now fly 


or men dream of firing them... 


OPPORTUNITY ON VITAL PROJECTS 


Broad-Based Activities in Missiles, 
Aircraft, Space Technology Now Drawing Alert 
Engineers to Republic Aviation 


This 25-year leader in aviation is expanding 
tions. There's hardly a field of flight which you can mention where 
Republic is not actively engaged today. 


.and in many direc- 


This wide-ranging diversity gives Republic engineers and scien- 
tists an unparalleled opportunity to broaden their professional 
knowledge ...and the stimulus to top creativity provided by fre- 
quent contact with many minds, with diverse experience. 


There are no rigid organizational barriers at Republic between 
engineer and engineer. In this alert, air-minded community the 
electronics man, the aerodynamicist, the optics expert, the systems 
analyst — or any specialist from a dozen other fields — sit down and 


consult together, whenever they feel inclined. 


ores 


Are you looking for a position where you can broaden 
your scientific horizon? Then study these diverse assignments at 
the Aircraft and Missile Development Division 


WW Openings for senior 
R&D people.7 to 10 years 
experience 


1N FLUID DYNAMICS OF 
ORBITAL SPEEDS IN RARE- 
FIED ATMOSPHERE...AE who 
can conduct basic research 
and transiate results into 
practical applications to hy- 
pervelocities of upper atmos- 
phere flight. Strong back- 
ground in aeronautical R&D 
with theoretical base essen- 
tial. Advanced degree pre- 
ferred 


IN PRELIMINARY DESIGN FOR 
MISSILE & SPACE PROJECTS 

AE with background in 2 
or more of these areas: pro 
pulsion, aerodynamics, sta 
bility & control, trajectory 
caiculation, wind tunne! test- 
ing. MUST BE ABLE TO PER- 
FORM PARAMETRIC STUDIES 
Advanced degree preferred 


IN WEAPON SYSTEM ANALY- 
SIS (Missile & Aircraft), in- 
cluding air defense, mission 
& target, guidance & flight 
control, vulnerability & ECM 
studies 

'N OPTICAL & INFRARED 
TECHNIQUES as applied to 
Reconnaissance Systems de- 
velopment. MS, Physics. 


IN INERTIAL NAVIGATION 
SYSTEMS, DESIGN & ANALYSIS 
MS preferred, EE or Physics. 


IN OPERATIONAL ANALYSIS, 
RECONNAISSANCE & DETEC- 
TION SYSTEMS. Experience 
needed in aircraft or missile 
technology in electronics, or 
vehicle performance, or ar- 
mament, or structures, or 
applied math. MS in engi- 
neering, physics or math 


@ Also openings in Oper- 
ational Analysis for Phys 

ste, Mathematicians or 
iek’s with 4-9 


experience related to struc 


years OA 


tural damage criteria or 
probability & game 
theory. MS preferred 


16 AIR LOAD DESIGN RE- 
QUIREMENTS, AIRCRAFT, 
MISSILES AE to visualize 
and select critical design 
conditions essential in est 
mating air pressure distribu- 
tion on various components 


BH Openings for R&D en- 
gineers & scientists with 


i} to? 


IN MISSILE ELECTRONICS 
for radar & antenna D&D, dis 
play techniques, instrumen 
tation, inertial navigation 
flight control, computer de- 
vices 

IM DYNAMICS SYSTEMS 
ANALYSIS, Missile & Aircraft 
Guidance. Physicist, Mathe- 
matician, EE or AE 


years experience 


IN AIRFRAME STABILITY & 
CONTROL, Missiles & Aircraft 


IN PROPULSION SYSTEMS 
EVALUATION — new systems 
for missiles & aircraft. Strong 
theoretical background re 
quired. MS degree preferred 


IN AERODYNAMICS DESIGN, 
ADVANCED HYPERSONIC MiS- 
SILES & SPACE CRAFT CON- 
FIGURATIONS. Develop tra 
jectory optimization 


IN AEROELASTICITY. Major 
evaluation responsibilities, 
including preliminary flutter 
& vibration studies 


IN AIR-INLET & EXHAUST 
AERODYNAMICS at supersonic 
speeds. Coordinate iniet de- 
sign with airframe & engine 
configuration. MS degree 
preferred 


IN AIR CONDITIONING & AUX- 
ILIARY EQUIPMENT INVESTI- 
GATIONS for Aircraft & Space 
vehicles. MS degree pre 
ferred 


IN AERODYNAMIC HEATING, 
BOUNDARY LAYER AND / OR 
RE-ENTRY PROBLEMS of Air 
craft, Missiles & Spacecraft 


IN APPLIED MECHANICS, AIR 
CRAFT & MISSILE PROBLEMS 
Stress analysis, structures 
propulsion, specifications 


Republic conducting study, proposal & preliminary design projects for upper atmosphere fight 
lites, complete weapon systems). Produces nose cones for Atlas & Thor; Terrapin Research Rocket 
F-1050, F-105E supersonic fighter bombers; guidance system for Bullipup air-t 


surveillance drone. Now developing VTOL & STOL aircraft. Exclusive licensee for Su 


SSE FESS sas AVIAITZsae/v 


FARMINGDALE, LONG ISLAND, NEW YORK 


Please send your resume in te 
complete confidence to: 

Mr. George R. Hickman, 
Engineering Employment Mar. 


ESE S| PY eae 


a 
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EMPLOYMENT OPPORTUNITIES 





ADDRESS BOX NO. REPLIES TO: Bos 
Classified Adv. Div. of this publication 
Send to office nearest you 


NEW YORK 36: P. 0. Box 1? 
CHICAGO 11 520 N. Michigan Ave 
SAN FRANCISCO §: 68 Post 8t oO 


POSITIONS VACANT 


cnccghos Managem meas a | who advertise for MEN: 


bell helicopters. Both domestic and foreign 
assignments. Helicopter Surveys, Inc., P. O. 
Box 186, Sta. B., Bakersfield, Calif. 
Seuthern Gallfecsia Gescheralt distr@uter When there are many applicants for a single position it frequently 
looking for A & E ch ss. Reply P-8363, . 
Aviation W ‘Week ee eee happens that the only letters acknowledged are those of the most promis- 
— By € ing candidates. Others may not receive any indication that their letters 


POSITIONS WANTED : : 
have even been received by a prospective employer much less given con- 


ATR oc- 4, Jet 1500 hr., no accidents, Far s r " . 
East exp., Age 25, Married, College Ed. sideration. These men often become discouraged, will not respond to 


PW-8285, Aviation Week. a é 8 
——_— future advertisements, and sometimes question their bona fide character. 
Commercial pilet, age 26, Four years U.S.A.F. 


> OS ae eae eee Every advertisement printed in the Employment Opportunities Section 


Seek experience opportunity, Foreign employ- 
ment considered, PW-8399, Aviation Week. 





is duly authorized. 
Contract Administration, 2 years experience j ; : is 
USAP coutmneses cam, Easwrenms Gov't. lt will help to keep our readers interested in this advertising if you 
procurement procedures, B.A. Economics, Age 


25. Single. Desire Career opportunity. Will H : : : ; mere! return 
velocatn b-naat, dete Ge will acknowledge every application received, even if you merely retu 
the letters of unsuccessful applicants with, “Position filled thank you 


SELLING OPPORTUNITY WANTED written or stamped on han. 


Engineering Re yresentatives. "Missile, Air- > 
craft Seattle & Pac Northwest. Interested ir We suggest this in a spirit of cooperation between employers and 
additional! lines of equipment for aircraft & d 
missile industry. Over 5 years successful i ment vertisements. 
selling record Combined background of 35 the nanan replying to Emp pes - ° 
years in the industry E.E., M.E., A.E.. & 
B.B.A educational background Contact 
Ww J McNabb, Hall Engr. Co., Box 467 
Bellevue, Washington, GLencourt 4-9511 


DON’T FORGET 
the box number when answering adver- M G Hill Pp bli hi € | 
tisements. It is the only way we can S raw- 1 u is ing o., nc. 
identify the advertiser to whom you are 
writing 


Classified Advertising Division 














Werf 2-O wel-faicl bay ten a hed, mor 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: ‘ UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on 
other than on controct basis. Contract rates on request $2.70 a line, minimum 3 lines. To figure advance payment count 5 
AN ADVERTISING INCH is meosured % inch vertically on one column 
3 columns—30 inches—to co page PROPOSALS, $2.70 a line an insertion 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS occeptable only ; : 
in Displayed Style BOX NUMBERS count os one line additional in undispleyed ads 


overage words as a line 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N.Y 














> 


FOR SALE Immediate Delivery 


DC-4's 
B & E Models 
Fully Convertible 


Overseas & Domestic 


PRATT & WHITNEY WRIGHT 


R1830 R1820 


Es y —75, —92, —94 —202, —5, —72 


\% poe We stock, overhaul, and install 


i. 


a ~~ 
St. Louis 


R985 R1340 R2000 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC. 
Lambert Field Inc St. Lowis, Mo 


Financing Available 


United States Overseas Airlines Inc. 


Chrysler Bldg., New York, N. Y. 


4 
rammer -Werner 


Telephone YUkon 6-6685 
Cable: USOALINES NEWYORK 
TWX NY need 


Dpbbbbbbbbbib. a 
POO SSS SC CCC CCC CC Cree 


LODESTAR WRIGHT pe’ sl 1-1-4 -1045 


COUBETOR Hanes 1820-76A SUPER DISS — SPEED Kit 


WHILE THEY LAST 
| 1 dc Ai ft Cc c 
oa Rosty qvebauted ty Qrend Central Alvwan Co SACRIFICE FOR QUICK SALE 
MADDEN & PLAYFORD AIRCRAFT 


BENJAMIN AIRCRAFT INC. ROBERT A. DARNALL 
68 Kinkel St Westbury, N. Y Linden Airport Linden, N. J P.O. BOX 186+ MIAMI 48, FLORIDA 


4664646546454 645+554555454555444 4. 
POPC SSS SCC CCPC SSC CCL SSS CC Ce 
DbLLLbLbb55654544454444 4444+. 
PRE SPCC SCS SCS PSC CCCC COC CCCCOT 
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SEARCHLIGHT SECTION 








FOR RATES 


OR INFORMATION 


About Classified 
Advertising 


oe tact 
The MeGraw- Hel Office 
Fie rest You. 


ATLANTA, 3— 
1301 Rhodes-Hoverty Bldg. 
JAckson 3-6951 
R. H. POWELL 


BOSTON, 16— 
350 Park Square 
HUbbard 
J. D. WARTH 


CHICAGO, 11— 
520 No. Michigan Ave. 
MOhowk 
W. J. HIGGENS 


CINCINNATI, 37— 
2005 Seymour Ave. 
Elmhurst 1-4150 
F. X. ROBERTS 


CLEVELAND, 13— 
1164 Illuminating Bidg., 
55 Public Square 
SUperior 
W. B. SULLIVAN 


DALLAS, I1— 
1712 Commerce St., 
Vaughn Bidg. 
Riverside 
GORDON JONES 


DETROIT, 26— 
856 Penobscot Bidg. 
WOodward 2-1793 
J. G. GRANT 


LOS ANGELES, 17— 
1125 W. 6 St. 
MAdison 6-9351 
R. L. YOCOM 


NEW YORK, 36— 
500 Fifth Ave 
OXford 
R. W. OBENOUR 


D. T. COSTER 
R. P. LAWLESS 


PHILADELPHIA, 3— 
Six Penn Center Plaza 
LOcust 


H. W. BOZARTH 
R. J. EDSALL 


ST. LOUIS, 8— 
3615 Olive St. 
JEfierson 5-4867 
F. E. HOLLAND 


SAN FRANCISCO, 4— 
68 Post St. 
DOuglas 
Ww. C. WOOLSTON 





DEAL DIRECTLY WITH OWNER 
In Stock Now for Immediate Delivery! 


SIKORSKY 8-51 HELICOPTERS 


NOW 


BEECHCRAFT CisS, DISS, E18S 


One of each available All Top Quality CAA Four-place Commercial Licensed 
Excellent value and excellent terms avail fresh complete verhat Six left, with spares 
abl Can be pure ndividually \8 Is 


desired 
bw DC-4B, Airline DC-3 and /or Cargo . 
C-47. All available for sale with terms pyt Lop bf SURPLUS 
or for lease wi th lowest rates ever 
SNJ-7 (T-6G 
vv-2 > poon y 
GRUMMAN WIDGEON B26. 1 PRY-SA 
GHA Models with a 
engines, or Custom MeKis 
non-Hickman Conve rsion GRUMMAN GOOSE 
available as a packagr Fin- Zero time throughe 
ished product without an new, And We Mean 


equal. And We Mean It! New Plane Warranty HANGARS 


120 ft. x 200 ft lear 
EXECUTIVE LOCKHEED VENTURA i 28 ft headrow 
Gorgeous New Horton & Horton interio unequalled fly ES 0 1 ~ 
anywhere Send for photograph en the lene 


ide 
265-285 MPH, for the cost of a Beeet 000 Sq. Ft. floor space Su 
tantial piece of Real Petate 


TRADE-AYER COMPANY 


ANTHONY J. MING, LINDEN AIRPORT, LINDEN, NEW JERSEY 
WAbosh 5-3000 

















MAINTENANCE 


Twin Beech - DC-3- Lodestar AUTOMATIC PILOTS, NAVIGATION 


& COMMUNICATION SYSTEMS 


Collins, Bendix, Sperry, Lear, ARC , Wilcox 


ROCHESTER AIRPORT 
PHONE: FAirview 8-2720 


Station = 3964 
ROCHESTER 11,N.Y 


Approved Repaw 
Class | & 3 Ne Limitations 











LOCKHEED LODESTAR 
P&W 1830-94—Low Time 
$75,000.00 


Sale, Trade or Lease 


SPARTAN EXECUTIVE 
7-W-25 SERIES 


IDEAL EXECUTIVE OR POLITICAL 
CAMPAIGN TRANSPORT 


This ship has always been privately owned and 35 Hours since Annual Complete Radic 
never damaged. It has been completely rebuilt with Weather iInstrumentation-Gyrosyn Compass 
plush custom interior, equipped with latest radios Zero Reader, H5 Horizon, Direct Fuel Gouges 
and modified for high speed and safety. This plane Edge Lighted Panel 
attracts tremendous attention at all airports 


Additional information may be obtained by writ 
ing or wiring te GEORGE WILLETT. WILLETT 
FLYING SERVICE. Lemoore Air Base, Lemoore 
California 


PACIFIC NORTHWEST PIPELINE CORP. 
P. O. BOX 1526 
DA-8-8252—SLC, 10, UTAH 











| you deal direct. Send $2.00 today for a 
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AN FITTINGS & HARDWARE 
Stainiess, Aluminum, Brass, Steel 


All sizes—immediate delivery trom world’s tare 
est shelf stock. Buy direct trom manufacture 
Lower prices—quicker service. Send for free wall 
charts showing complete tine of AN & MS fittings 
and hardware We alse machine parts te your 
own special print, and stock AN & MS forgings 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Culver City, California 


LODESTAR: 


EXECUTIVE — FLUSH RIVETED 
SACRIFICE FOR QUICK SALE 
MADDEN & PLAYFORD AIRCRAFT 
P.O. BOX 186+ MIAMI 48, FLORIDA 





FOR IMMEDIATE SHIPMENT 
CERT. AIRLINE OVERHAULED MATERIAL 


2800 CB16 engine per $31,500 ea 
DC-6B QEC Unit $15,000 a 
43E60 (cS pres. assy 
‘ 


(2 with New “Biades) 











CENTRAL AIRCRAFT CORP. 
P. ©. BOX 126 — INT'L AIRPORT 
3860 NW 25 ST. 

MIAMI 48, FLA. 














DOUGLAS B-26C 


BOOKS AND PERIODICALS 
HIGH SPEED TEST -_ 
$2.00 Can Save You Hundreds. Now you can 7 
receive monthly information on hundreds of 
large and small aircraft for sale throughout 
the United States At a glance you will 
know what is available, hours, date licensed 
We tell who owns the aircraft 


BERNARD J. O'KEEFE 
price, ete S32A Pacific St New Milferd. N. i 
) . . 








full year's subscription to Flyers Market 


5305 Congress Pkwy., Chicago 44, Il Don't forget the 


BOX NUMBER 


When answering the classified advertise 
ments in this magazine don't forget to put 
the box number on your envolope. It's our 
only means of identifying the advertise 
ment you cre answering. 


FOR SALE 


Spherical Scale. Lay out space figures. air- 
plane motions, etc. $2.95 ppd with booklet 
Sphere Grid 4550 MacArthur Blvd N. W 
Washington 7, D. C. Free Bulletin 

















Bendix-Pacific 
SUBCARRIER DISCRIMINATOR 


Model TDA-608 
HIGHEST ACCURACY.. “STABILITY. =f" 
RELIABILITY for Data Processing 


Through the use of computer-type high speed switching cir- 
cuitry, a highly stabilized current source, a low-temperature 
coefficient quartz delay line and precision resistors and output 
low-pass filters, this discriminator offers the finest equipment 
for telemetering receiving stations and data-processing systems. 

Each discriminator can be operated on any one of the 23 IRIG 
bands by a front panel selector switch or from a remotely located 
band switch. An automatic, transistorized servo-actuated zero 
and full-scale calibration feature is optional in this equipment. 

Associated equipment also is available to compensate for wow 
and flutter components from magnetic type recordings, and 
filters to separate the composite subcarrier signal prior to input 
to the discriminator. 

Bendix-Pacific Model TDA-102 Discriminator, a dual channel 
unit operating on any telemeter band with appropriate plug-in 
filter units, also is available. 


NEW BENDIX-PACIFIC COMMUTATOR SWITCH 


for PDM Telemetering Systems 


Model: TSC — 200 
Circuits: 2 independent sections of 
90 contacts each 
Speed: 20 RPS 
Motor: 115 volt AC 400 CPS 
26.5 volt DC 
Life: 500 hours (Tota! 
Temperature: —35°C to 85 
Vibration: 25g to 2000 CPS 
Acceleration: 75g any axis 
Size: 442" x 3%" x 34% 
approximately 
Weight: 2% Ibs. approximately 
Wiring: internal interconnections per IRIG standards for PDM, or internal inter- 
connections to customer specifications 
Other circuits and speeds can be provided upon request. 


WRITE 


PACIFIC DIVISION 
“Bendix Aviation Corporation 


NORTH HOLLYWOOD CALIF 





P.O. Box 391, Wilton, Connec wos > Sept, 


C.: — 803, 1701 “K" Street, 
Ottaw 





work in the fields of the future at NAA 


ACOUSTICAL 
ENGINEERS 


Immediate opening for top- 
level man, qualified to work 
up to supervisory status, to 
work on the most advanced 
weapon systems development 
projects currently in the 
industry. 


He should have a background 
in EE, ME, or Physics, with 
an accent on several years 
experience in acoustics. 


He'll calculate and measure 
sound levels for consulting on 
procedures to insure crew 
comfort and efficiency; and 
work out sound environment 
problems on equipment of 
particular airframes and 
structural fatigue problems 
resulting from high acoustical 
levels. 


There are also challenging 
opportunities for less expe- 
rienced acoustical engineers. 


Write to: Mr. A.G. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH (r\ 


AMERICAN “@4 
AVIATION, INC.” 
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OVER 1,000 OPTICAL BARGAINS: 
Comperaters - Muroxopes Mognhers 
2+. many Cost-Cutting, Quality Control Aids 
‘ ‘eat Tes + Sateline $ 

te See the Wenders of Spoce! 
REQUEST FREE S0-PAGE CATALOG*‘EW"’ 


for graduate engineers 
interested in acquiring 


SYSTEMS 
EXPERIENCE 


Through intensive formal training 
and assignments of one to two years 
duration, Hughes Field Engineers 
obtain an over-all knowledge of the 
most advanced airborne electronic 
weapons systems in tactical use and 
under development. They become 
familiar with complete systems, in- 
cluding digital computers, microwave 
equipment, high gain parabolic an- 
tennas and analog computers in their 


operational development. 


EE. or Physics graduates of 
accredited universities may investi- 


ate by writing: 
sont Mocs ra 
the West's leader in advanced electronics 


ein ee ot ee te a ie 


HUGHES | 


Scientific und I ngmeering Staft 


RESEARCH & DEVELOPMENT 
LABORATORIES 


Hughes Aircrafi Company 
Culver City, California 





LETTERS 





Neptune’s Distance 


In the June 16 Research for Space Edi- 
tion p. 72-73) you show Neptune 
270,000M mi. Its mean distance is actu 
illy 30.07 astronomical units corresponding 
to a mean distance of 2,796M mi. Pluto's 
mean distance is 3,675M mi.—its aphelion 
4,589M mi.—its perihelion dis 
tance 2,.761M mi., which is 49M mi 
less than Neptune’s at perihelion due to 
Pluto’s eccentricity which is 0.249 W ere 
it not for Pluto’s inclination (17 deg.) thei 
orbits would interlock. As it is they cannot 
ome closer to each other than 240M mi 

Such a mistake is not in keeping with 
Aviarion Week's interesting and accurats 

May. Orvirzce S. Rat 

USAF, ret 

Aurora, Colo 
calculation is correct Avia 
artist slipped when he was 
original 
overcrowding. The dimension should have 
altered to 2,790M mi.—Ep 


distance 


report ng 


Maj. Rae's 
rion Week's 
forced to reletter the because 


heen 


Enjoyable Reading 


I have just read Michael Yaffee’s article 
ntitled “Two Approaches Used in First 
Production Nose Cones in AVIATION 
Week, May 12, (p. 52 
doubtedly one of the 


This article is un 
authoritative 
vital 


most 

this 
of missile article ‘s well 
und I found it extremely interesting 


sources of mntormation on aspect 
ngineering. The 
written 
1s well as enjovable reading 
If reprints or tearsheets ar 
would appreciate copies so that it may b 
distributed throughout our Structural Plas 


tics Division 


available, w 


Georce Epstein 
Structural Plastics Divisior 
\ecrojet-General Corp 
Azusa, Calif 


Nose Cones 


With reference ¢o Mr. Yaffee’s ar 
lwo Approaches Used in First Production 
Nose Cones AW May 12, p. 52 it 
nteresting to that mention was 
p. 63) of the ipproach 
ABM \ has employ SImce Nii 
Yaffee has referred to the theoretical work 
being done at ABMA in his artick 
this 


some add 


note mad 


theoretical which 


started to 


it would 


also ippear to be propitious at time to 
remarks with 
lo my knowledge, the 


AMBA l 


supplement his 
information 
ipproaches which be 
using for the theoretical determination of 
three-dimensional axially-svmmetric _ stress 
ind temperature-distributions within missile 
nose cone structures have been developed at 
AER, Inc. This work was performed under 
an unclassified ABMA contract, with Mr 
E. A. H. Hellebrand (Chief, Project Staff 
Structures and Mechanics Laboratory, 
ABMA) acting as technical cognizance, and 
the methods developed thereunder are 
described in AER, Inc.'s Technical Reports 
#111 (30 Aug. 1957), #112 (15 Oct 
1957), and #113 (31 Mar. 1958). How 
ever, some further effort must still be de 
voted towards the development of these 


honal 


oni could 


126 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 600 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


methods into “rapid-design” tools This 
latter portion of the work is being done by 
Mr. C. H. Christensen (Computation Lab., 
AMBA 


and should be completed in the 
near future 


Also, with regards to the picture 
for the same the sled appears to be 
one which designed bv the Aerojet 
General Corp , Azusa nder the direction 
of Mr. H. Poland. If such is the case, the 
water brake for this sled was also 
by AER, In 


cover©r 
issuc 


was 


lesigned 
great deal of un 
classified basic theoretical work on rocket 


been 


where a 

test sled water-braking devices has 
under U.S. NOTS (Codec 

s, with Mr. R. W. Murph Head, 

Vehicle Design Section) acting as technical 


s0S5 yn 


NIZANCE 
\. J. A. Morcan, Pa .D 

President 

AER, In 

Pasad 


na 


Neutral Language 


May I second the 
Bartsch AW | 


the mternational ‘ang 


nun 


} 


lucead into reguia 
facilities m internat 
My experience as an international 
xtends no further than to the far side of 
Mexico. Neverthek 
to make me wish f etter medium 
ymmmunication than my lame Spanish 

lame English. In 


have n 


among t 
ontro mal fiving 
pi ot 


I 7} 
een enough 


on the r hand, | 
quite efh 
Poles, et 

Bartsch hint 


} p 
municated 
Brazilians, 
As Dr Russia evidently 
organizing a linguist npire to rival c 
of English. The far 
proposal 


ranto 


so-called universa 
ehted answer to this ild 1 : 
to adopt a neutral! 

pres imabdly i sper into 


trated practicality 


language— 
of its 
learning 
Davis, JR 
um, Mass 


le mon 


Common Language 


I was interest to read the letter 
you published June 2 (p 
Edmund Bartsch, about Esperanto. It gav 
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be to be a passenger on a pl ine set 
ting down in ountry and to real 
ize that the pilot and control tower man 
could not understand each other. What if 
an emergency Or what if a pas 
senger required medical attention immedi 
ately? At such a time the ability to commu- 
nicate in a common language like Esperanto 
of value beyond measure. 

(Mrs.) Mara Epwarps 


Hollywood, Calif. 
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It is also noteworthy that in moments 
of crises. such as “little wars” and big con 
ventional wars, it is always the Army and 
Marines that do the most fighting and dying 
LeRoy F. Iverson 


Manhattan Beach, Calif 
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TOWARD MACH 3 


WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 
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again—things must happen fast in 
big 
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Reynolds meets wide-ranging requirements for Lockheed 


Lockheed’s new Electra, America’s first prop-jet airliner, 
naturally uses a great deal of aluminum—in a wide variety of 
shapes, sizes and alloys. And, for some of its most 
rigidly-controlled requirements, some of its most extreme 
sizes, Lockheed uses Reynolds Aluminum The Finest Products 


Reynolds large, completely integrated production facilities Made with Aluminum 


are geared to meet the wide-ranging requirements of Lockheed 
and the entire aircraft industry. Wing beam webs on the : 
: are made with 


Electra, for example, are Reynolds sheet —.160” x 19” x 535”. 

Heated honeycomb panels utilize surfaces of extremely thin, REYNOLDS 75 ALUMINUM 
wide Reynolds Aluminum sheet —.012” x 42” x 78”. And > 

recently, Reynolds rolled for the Electra Program an 

11,376 lb. plate of aluminum that was 52!» ft. long, 6', ft 

wide and 2}« inches thick —the largest aluminum plat. 

ever produced. 

These extreme sizes are little more than routine production santities of AND sections and o 
jobs at Reynolds vast facilities. That’s why Lockheed, like resale . gy lig 8 yr xe emery army 
every major aircraft producer, depends on Reynolds for banter ea my ie Cimino. 
highest quality standards in the widest ranges of sizes, 
shapes, and alloys in aluminum. 

Write for details on engineering and design services, and 
on the complete production facilities which Reynolds offers 
Reynolds Metals Company, P.O. Box 2346-T-J DISNEYLAND”, ABC-TV 
Richmond 18, Virginia. 


Watch Reynolds All-Family Television Prog 





